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Abstract. To classify the finite dimensional pointed Hopf algebras with Weyl group G of Eg, we obtain 
the representatives of conjugacy classes of G and all character tables of centralizers of these representatives 
by means of software GAP. In this paper we only list character table 1- 28. 
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0. Introduction 



This article is to contribute to the classification of finite-dimensional complex pointed Hopf algebras with 
fsy\ groups of Es- Many papers are about the classification of finite dimensional pointed Hopf algebras, for 
pmple, [ASMl[M02l[M00llAS05llHdMlAHS08TlAG03l[AFZ^ 

"In these research ones need the centralizers and character tables of groups. In this paper we obtain the 

'Representatives of conjugacy classes of Weyl groups of Eg and all character tables of centralizers of these 

Representatives by means of software GAP. In this paper we only list character table 1- 28. 

Ch I By the Cartan-Killing classification of simple Lie algebras over complex field the Weyl groups to be 

^nsidered are WiAi),{l > 1); W{Bi),{l > 2); WiCi),il > 2); WiDi),il > 4); WiEi),i8 > I > 6); 

^,iFi), (l = 4); WiGi), (l = 2). 

ly-j "It is otherwise desirable to do this in view of the importance of Weyl groups in the theories of Lie 
O^roups, Lie algebras and algebraic groups. For example, the irreducible representations of Weyl groups were 
,_ijbtained by Frobenius, Schur and Young. The conjugace classes of W{F4) were obtained by Wall |Wa63| and 
_ii^ character tables were obtained by Kondo [Ko65| . The conjugace classes and character tables of W{Eq), 
C^(-E'7) and W{Es) were obtained by Frame [Fr51| . Carter gave a unified description of the conjugace classes 
ZJoi Weyl groups of simple Lie algebras [Ca72| . 



Cgf 



1. Program 

By using the following program in GAP, we obtain the representatives of conjugacy classes of Weyl groups 

Eq and all character tables of centralizers of these representatives. 

gap> L:=SimpleLieAlgebra("E" ,6,Rationals);; 

gap> R:=RootSystem(L);; 

gap> W:=WeylGroup(R);Display(Order(W)); 

gap > ccl:=ConjugacyClasses(W);; 

gap> q:=NrConjugacyClasses(W);; Display (q); 

gap> for i in [l..q] do 

> r:=Order(Representative(ccl[i]));Display(r);; 

> od; gap 

> sl:=Representative(ccl[l]);;cenl:=Centrahzer(W,sl);; 
gap> cll:=ConjugacyClasses(cenl); 

gap> sl:=Representative(ccl[2]);;cenl:=Centralizer(W,sl);; 
gap > cl2 : = Conj ugacy Classes (cenl ) ; 

gap> sl:=Representative(ccl[3]);;cenl:=Centralizer(W,sl);; 
gap> cl3;=ConjugacyClasses(cenl); 
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=Ccntralizer(W,sl) 
=Ccntralizer(W,sl) 
:Ccntralizer(W,sl) 



gap> sl:=Representative(ccl[4]);;cenl:=Centralizer(W,sl);; 

gap> cl4:=ConjugacyClasses(ceiil); 

gap> sl:=Representative(ccl[5]);;cenl:=Centralizer(W,sl);; 

gap> cl5:==ConjugacyClasses(ceiil); 

gap> sl:=Representative(ccl[6]);;cenl:=Centralizer(W,sl);; 

gap> cl6:=ConjugacyClasses(ceiil); 

gap> sl:=Representative(ccl[7]);;cenl:=Centralizer(W,sl);; 

gap> cl7:=ConjugacyClasses(ceiil); 

gap> sl:=Rcpresentativc(ccl[8]);;ccnl:=Centralizer(W,sl);; 

gap> cl8:==ConjugacyClasses(ceiil); 

gap> sl:=Representative(ccl[9]);;cenl:=Ceiitralizer(W,sl);; 

gap> cl9:=ConjugacyClasses(ceiil); 

gap> sl:=Representativc(ccl[10]);;cenl:=Ccntralizer(W,sl) 

gap> cllO:=ConjugacyClasses(cenl); 

gap> sl:=Representative(ccl[ll]);;ccnl:=Contralizcr(W,sl) 

gap> clll:=ConjugacyClasses(cenl); 

gap> sl:=Representative(ccl[12]);;cenl:=Centralizer(W,sl) 

gap> cl2:=ConjugacyClasses(cenl); 

gap> sl:=:Representativc(ccl[13]);;cenl 

gap> cll3:=ConjugacyClasses(cenl); 

gap> sl:=Representative(ccl[14]);;cenl 

gap> cll4:=:ConjugacyClasses(cenl); 

gap> sl:=Rcprescntativc(ccl[15]);;cenl 

gap> cll5:— ConjugacyClasses(cenl); 

gap> sl:=Representative(ccl[16]);;ccnl:=Contralizcr(W,sl) 

gap> cll6:=ConjugacyClasses(cenl); 

gap> sl:=Representative(ccl[17]);;cenl:=Centralizer(W,sl) 

gap> cll7:=ConjugacyClasses(cenl); 

gap> sl:=Representative(ccl[18]);;cenl:=Ccntralizer(W,sl) 

gap> cll8:=ConjugacyClasses(cenl); 

gap> sl:=Representative(ccl[19]);;cenl:=Ccntralizer(W,sl) 

gap> cll9:=ConjugacyClasses(cenl); 

gap> sl:=Rcprcscntative(ccl[20]);;cenl:=Ccntralizcr(W,sl) 

gap> cl20:=:ConjugacyClasses(cenl); 

gap> sl:=Representative(ccl[21]);;ccnl:=Ccntralizer(W,sl) 

gap> cl21:=ConjugacyClasses(cenl); 

gap> sl:=:Representative(ccl[22]);;cenl:=Ccntralizer(W,sl) 

gap> cl22:=ConjugacyClasses(cenl); 

gap> sl:=Reprcscntative(ccl[23]);;cenl 

gap> cl23:=ConjugacyClasses(cenl); 

gap> sl:=Representative(ccl[24]);;ccnl 

> cl24:=CoiijugacyClasses(cenl); 

gap> sl:=Rcprcsentativc(ccl[25]);;cenl:=Ccntralizcr(W,sl) 
gap> cl25:=ConjugacyClasses(cenl); 
gap> for i in [l..q] do 

> s:=Representative(ccl[i]);;cen:=Ceiitralizer(W,s);; 

> char:=CharacterTable(cen);;Display (cen);Display(char); 
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> od; 

The programs for Weyl groups of -By, E^, F4 and G2 are similar. 



2. E. 
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4 -1 


3 -6 


3 




- 
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-1 
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, S45 := 


-3 


3 -1 
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3 


' 


- 
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-2 


2 
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- 
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-2 
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S48 



S50 := 



S52 



S54 
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o\ 
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1-220 


-1 
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-3 -3 2 


2-220 


-1 
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-4 -4 4 


-13-330 


-1 
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, S47 := 


-3 -3 3 


-12-230 ' 





3 1-1-2-12 
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I 
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/ 
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-1 
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-3 




10-11 


2-4 1-1 


-1 


-2101 1 - 


-2 




10-11 


1-2 0-1 
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2 -1 


-1 1 


-1 2 


-1 -4 ' 


-2 1 


3 -2 


-2300 




2 -1 


-1 1 


-1 2 


-1 -3 


-1 1 


2 -2 


-12 




1 -1 


-1 1 


1 


-1 -2 


I -1 


1 -1 


1 y 


V 1 -1 


-1 1 





-1) 


( ^ ° 


1 - 


-1 -1 \ 




' 1 


2 -2 


1 


1 \ 


2 1 


-1 1 - 


-10-10 




-2 


2 -2 


1 


2 


2 1 


1 - 


-1 -1 -1 




-3 


4 -3 


1 


2 


4 1 


-1 2 - 


-2 -1 -1 




-4 


5 -4 


1 1 


-1 4 


3 


-1 2 - 


-1 -1 -1 
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S73 := 
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-3 
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, S75 := 
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S76 
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S82 := 
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2 


-1 1 \ 
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\ 
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, S77 := 
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-1 
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-2 


3 - 
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-1 
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-1 


2 - 


-1 1 




-1 


-1 
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-1 


1 
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/ 
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-1 
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\ 
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-1 
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1 
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1 
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-1 


1 
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-2 
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4 
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, S83 := 
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, S85 := 
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1-10/ 



1 1 

2 1 







-1 
-1 
-1 
-1 
-1 



-1 
-1 



-2 
-3 
-3 
-5 
-4 
-3 
-2 



-1 

-1 

-1 

-1 

-1 

-1 

-1 


-1 1 







-1 

-1 

-1 





1 





-1 
-1 
-2 
-1 
-1 
-1 





3 0-2 
2 1 -2 



-1 1 
2 



2 
1 2 
1 1 



V-1 
/ 1 1 



1 
-1 










1 


-1 





1 


1 


-1 





1 


1 


-2 




1 





-2 




1 





-2 










-1 




\o 





-1 





-1 1 

-1 2 



1 
1 
2 
1 




1 



-2 3 
-2 3 
-2 2 
-1 1 



-2\ 

-2 
-3 
-5 
-4 
-3 
-2 

-1/ 
-l\ 

-2 
-2 
-4 
-3 
-2 
-1 

y 





V 

\ (i 

1 

2 
3 
3 
3 

2 

VI 




-1 
-1 
-1 
-1 
-1 
-1 



2 

2 

1 





-1 -1 

-2 -2 
-2 -2 
-3 -4 



-1 









-1 
-1 
-1 
-1 



\ / 




-1 
-1 




) 
2\ 
3 

4 
-1 6 



1 



1 1 



1 1 
1 



/ 
/I 

2 
2 
3 
2 
2 
1 

VI 



-10 1- 



-1 
-1 
-1 



-1 -1 



/I 1 

1 1 

2 1 
2 2 



1 1 

1 1 

1 

VI 



-1 

-1 

-1 



-2 








-1 
-1 






-2 
-3 

-4 -1 

-3 -1 

-2 -1 

-1 -1 

-1 





-1 
-1 
-1 
-1 
-1 







-1 3 
1/ 

1 \ 

-1 1 

-1 1 

-2 2 

-2 2 

-1 1 

-1 1 

1 ly 

1 -2\ 

-3 

-4 
-6 
-5 
-3 
-2 

-ly 

0\ /2 



1 



1 1 
1 1 

1 

1 




/ 

-1 
-1 

-2 
-1 
-1 
-1 

V-1 

1 -1 



-1 1 

-1 2 



-1 1 
-1 1 



-2 
-3 
-3 

-2 
-2 



-1 1 



2 
2 
3 
3 
3 
2 
1 
1 1 



-1 
-2 
-2 
-1 
-1 











1 
1 

oy 



3 

4 
5 
4 
3 
2 

VI 
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2 1 
2 1 
1 1 
1 







-1 
-1 











1 
2 
2 
3 
3 
2 
2 
1 
1 

1 
1 
1 



-2 
-2 
-3 
-4 
-3 
-2 
-2 



-2 
-2 
-3 
-4 
-3 
-2 



1 \ 

2 

2 

4 

3 

2 
-1 
-1/ 

2 -1 1 \ 

3 -2 
2 
3 
2 
2 



-1 -1 

-1 

-1 1 

-10 2 

1 

1 

1 



-2 
-3 
-3 

-2 
-2 
-1 1 



4 
6 
5 
4 
2 
1 

-1 1 \ 

-2 1 
-2 1 



-1 1 
/ 



1 1 
1 1 



-1 1 





-1 






-1 
-3 
-3 

-5 
-4 
-3 
-2 
-1 



-1 
-1 
-2 
-2 
-2 
-1 





-1 1 
-1 1 

y 

1 \ 

1 1 

1 2 

1 3 

1 3 

1 2 

1 1 

IJ 
1 2\ 



-1 


2 


-1 


3 


-2 


5 


-1 


4 





3 
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The character table of G"^ : 




























































10 




















20 










X^^' 




1 


1 




1 




1 


1 


1 


1 




1 


1 










1 


1 




1 


1 


1 


1 


xf' 




1 


1 




-1 


-1 


1 


-1 


1 


-1 


-1 


1 


-1 






-1 


-1 


1 


-1 




1 


-1 


1 


-1 


xf 




A 


/A 




/A 




/A 


/A 


A 


/A 




A 


A 










A 


A 




/A 


A 


/A 


/A 


x'^' 




A 


/A 




-/A 


-1 


/A 


-/A 


A 


-/A 


-1 


A 


-A 






-1 


-1 


A 


-A 




/A 


-A 


/A 


-/A 


xf' 




/A 


A 




A 




A 


A 


/A 


A 




/A 


/A 










/A 


/A 




A 


/A 


A 


A 


xf 




/A 


A 




-A 


-1 


A 


-A 


/A 


-A 


-1 


/A 


-/A 






-1 


-1 


/A 


-/A 




A 


-/A 


A 


-A 


x'P 




B 


1 


/B 


B 




/B 


E 


E 


/E 


B 


/E 


1 


/E 


E 


E 


/E 


1 


/E 


B 


/E 


E 


E 


/B 


xf' 




B 


1 


/B 


-B 


-1 


/B 


-E 


E 


-/E 


-B 


/E 


-1 


/E 


E 


-E 


-/E 


1 


-/E 


B 


/E 


-E 


E 


-/B 


xf' 




C 


/A 


/B 


D 




/c 


G 


F 


/F 


B 


/G 


A 


/E 


E 


E 


/E 


A 


/G 


B 


/F 


F 


G 


/C 


xr' 




C 


/A 


/B 


-D 


-1 


/c 


-G 


F 


-/F 


-B 


/G 


-A 


/E 


E 


-E 


-/E 


A 


-/G 


B 


/F 


-F 


G 


-/c 


xr^ 




D 


A 


/B 


C 




/D 


F 


G 


/G 


B 


/F 


/A 


/E 


E 


E 


/E 


/A 


/F 


B 


/G 


G 


F 


/D 


x^' 




D 


A 


/B 


-C 


-1 


/D 


-F 


G 


-/G 


-B 


/F 


-/A 


/E 


E 


-E 


-/E 


/A 


-/F 


B 


/G 


-G 


F 


-/D 


x^' 




E 


1 


/E 


E 




/E 


/B 


/B 


B 


E 


B 


1 


B 


/B 


/B 


B 


1 


B 


E 


B 


/B 


/B 


/E 


xr' 




E 


1 


/E 


-E 


-1 


/E 


-/B 


/B 


-B 


-E 


B 


-1 


B 


/B 


-/B 


-B 


1 


-B 


E 


B 


-/B 


/B 


-/E 


X2 




F 


/A 


/E 


G 




/F 


/c 


/D 


D 


E 


C 


A 


B 


/B 


/B 


B 


A 


C 


E 


D 


/D 


/c 


/F 


xr' 




F 


/A 


/E 


-G 


-1 


/F 


-/C 


/D 


-D 


-E 


C 


-A 


B 


/B 


-/B 


-B 


A 


-C 


E 


D 


-/D 


/C 


-/F 


xf' 




G 


A 


/E 


F 




/G 


/D 


/c 


C 


E 


D 


/A 


B 


/B 


/B 


B 


/A 


D 


E 


C 


/C 


/D 


/G 


,,(18) 

X2 




G 


A 


/E 


-F 


-1 


/G 


-/D 


/C 


-C 


-E 


D 


-/A 


B 


/B 


-/B 


-B 


/A 


-D 


E 


C 


-/C 


/D 


-/G 


xT' 




/E 


1 


E 


/E 




E 


B 


B 


/B 


/E 


/B 


1 


/B 


B 


B 


/B 


1 


/B 


/E 


/B 


B 


B 


E 


xT' 




/E 


1 


E 


-/E 


-1 


E 


-B 


B 


-/B 


-/E 


/B 


-1 


/B 


B 


-B 


-/B 


1 


-/B 


/E 


/B 


-B 


B 


-E 


xT' 




/G 


/A 


E 


/F 




G 


D 


C 


/c 


/E 


/D 


A 


/B 


B 


B 


/B 


A 


/D 


/E 


/c 


C 


D 


G 


xf' 




/G 


/A 


E 


-/F 


-1 


G 


-D 


C 


-/c 


-/E 


/D 


-A 


/B 


B 


-B 


-/B 


A 


-/D 


/E 


/c 


-C 


D 


-G 


,,(23) 

X2 




/F 


A 


E 


/G 




F 


C 


D 


/D 


/E 


/C 


/A 


/B 


B 


B 


/B 


/A 


/c 


/E 


/D 


D 


C 


F 


xf' 




/F 


A 


E 


-/G 


-1 


F 


-C 


D 


-/D 


-/E 


/C 


-/A 


/B 


B 


-B 


-/B 


/A 


-/C 


/E 


/D 


-D 


C 


-F 


xf' 




/B 


1 


B 


/B 




B 


/E 


/E 


E 


/B 


E 


1 


E 


/E 


/E 


E 


1 


E 


/B 


E 


/E 


/E 


B 


xf' 




/B 


1 


B 


-/B 


-1 


B 


-/E 


/E 


-E 


-/B 


E 


-1 


E 


/E 


-/E 


-E 


1 


-E 


/B 


E 


-/E 


/E 


-B 


xr^' 




/D 


/A 


B 


/c 




D 


/F 


/G 


G 


/B 


F 


A 


E 


/E 


/E 


E 


A 


F 


/B 


G 


/G 


/F 


D 


xf' 




/D 


/A 


B 


-/c 


-1 


D 


-/F 


/G 


-G 


-/B 


F 


-A 


E 


/E 


-/E 


-E 


A 


-F 


/B 


G 


-/G 


/F 


-D 


xf' 




/C 


A 


B 


/D 




C 


/G 


/F 


F 


/B 


G 


/A 


E 


/E 


/E 


E 


/A 


G 


/B 


F 


/F 


/G 


C 


xf' 




/C 


A 


B 


-/D 


-1 


C 


-/G 


/F 


-F 


-/B 


G 


-/A 


E 


/E 


-/E 


-E 


/A 


-G 


/B 


F 


-/F 


/G 


-C 
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X^^' 


1 


1 




1 


1 


1 


xf' 


-1 


1 


-1 


-1 


-1 


1 


xf 


A 


/A 




/A 


A 


A 


A2 


-A 


/A 


-1 


-/A 


-A 


A 


xf 


/A 


A 




A 


/A 


/A 


xf 


-/A 


A 


-1 


-A 


-/A 


/A 


X2 


/B 


B 


/B 


1 


B 


/B 


xf 


-/B 


B 


-/B 


-1 


-B 


/B 


xf 


/D 


D 


/B 


/A 


C 


/D 


x^^°' 


-/D 


D 


-/B 


-/A 


-C 


/D 


x^"' 


/c 


C 


/B 


A 


D 


/c 


,,(12) 

X2 


-/c 


C 


-/B 


-A 


-D 


/c 


x^' 


/E 


E 


/E 


1 


E 


/E 


x^"' 


-/E 


E 


-/E 


-1 


-E 


/E 


xf' 


/G 


G 


/E 


/A 


F 


/G 


x^^^' 


-/G 


G 


-/E 


-/A 


-F 


/G 


xr' 


/F 


F 


/E 


A 


G 


/F 


xf' 


-/F 


F 


-/E 


-A 


-G 


/F 


xf' 


E 


/E 


E 


1 


/E 


E 


xf' 


-E 


/E 


-E 


-1 


-/E 


E 


xr' 


F 


/F 


E 


/A 


/G 


F 


xT' 


-F 


/F 


-E 


-/A 


-/G 


F 


xT' 


G 


/G 


E 


A 


/F 


G 


xf' 


-G 


/G 


-E 


-A 


-/F 


G 


xf' 


B 


/B 


B 


1 


/B 


B 


xT' 


-B 


/B 


-B 


-1 


-/B 


B 


xf' 


C 


/C 


B 


/A 


/D 


C 


xr^' 


-C 


/C 


-B 


-/A 


-/D 


C 


xr^' 


D 


/D 


B 


A 


/C 


D 


,,(30) 

X2 


-D 


/D 


-B 


-A 


-/C 


D 



where A == E(3)2 ^ (-l-ER(-3))/2 = -l-b3, B = E(5),C = E(15)i3,D = E(15)^E = E(5)2,F = E(15),G = 
E(15)". 

The generators of G"^ are: 



/ 1 


-1 


-10 10 


1 \ 




/ 




-1 





1 


-2 1 \ 


1 


-2 


-2111 


-1 1 









-1 


-1 


1 2 


-3 1 


2 


-2 


-2021 


-1 1 









-2 





3 


-4 2 


3 


-3 


-4131 


-2 2 









-2 


-1 


1 4 


-6 3 


3 


-3 


-3121 


-2 2 


) 







-2 


-1 


1 3 


-4 2 


3 


-2 


-3111 


-1 1 










-2 





1 2 


-3 1 


2 


-1 


-2101 


-1 1 




-1 





-1 





1 1 


-2 1 


V 1 





-10 1 


-1 W 




I -1 











1 


-1 0) 



The representatives of conjugacy classes of G"-^ are: 
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/ 1 











\ 


/ - 


1-1-12 0-1 


\ 


/ 


-1-11 1 -1 -1 1 \ 









1 











- 


1-1-12 1-2 







-11 1-2-12 














1 








- 


2-1-2301-2 







-1-11 2-3-12 

















1 





- 


2-2-3411-3 







-1 -12-13 -4 -2 4 

















1 





- 


1-1-3311-3 





' 


-1 2-12-3-23 


' 















1 





- 


1-1-2211-2 


-1 




-1 2-12-3-12 




















1 


- 


1 -1110-1 


-1 




1-12-2-11 








lo 











l) 


V - 


10 10-1 


/ 


\ 


1 -1 1 -1 y 




/ -1 


-1 


2 


-1 


1 -1 


\ / -1 -1 1 


-1 


2 \ 


/-I 000000 


\ 


-1 


-1 


2 


-1 -1 


3 -1 -1 


-2 10 


-2 


3 


0-100000 





-2 


-1 


3 


-2 


3 -1 -2 


-21-1100 


-2 


4 


0-10000 





-2 


-1 


4 


-3 -1 


5 -1 -3 


-31-1110 


-4 


6 


0-1000 





-1 


-1 


3 


-2 -1 


4 -1 -3 


-21-1101 


-4 


5 


0-100 








-1 


2 


-2 


3 -1 -2 


-21-1101 


-3 


3 


0-10 











2 


-2 


2 -1 -1 


-11-110 


-2 


2 


0-1 





V 





1 


-1 


1 -1 


/ \ -1 1 


-1 


1/ 


\0000000 


-1/ 


/ -1 


1 


-1 


1 


-1 1 -1 \ 


/-111 -1 





-1 \ / -1 1 2 -2 1 -1 ^ 




-2 


1 





1 


-2 2 -1 


-12 2-1 -1 -1 


1 


-1 


-223-310-11 




-2 


2 


-1 


2 -1 


-2 2 -1 


-2 2 2 -2-1 


1 


-1 


-324-310-21 




-3 


2 


-1 


3 -1 


-3 3 -2 


-3 3 4-1 -3 -1 


2 


-2 


-436-511-32 




-3 


1 


-1 


3 -1 


-2 2 -1 


' -3 3 3-1 -2 -1 


2 


-2 


-425-411-21 


' 


-3 


1 





2 -1 


-1 1 -1 


-3 2 3-1 -1 -1 


1 


-1 


-314-311-21 




-2 








2 -1 


-1 1 -1 


-2 12-1 -1 


1 


-1 


-203-210-11 




V -1 








1 


-10 0/ 


y -1 1 0-1 


1 


-1. 


\-102-100 Oy 




/o - 


-1 





2- 


2 1 -1 \ 


/ -1 10 


-2^ 


/ 


0-110 -1 2 -1 \ 






1 - 


-2 


-1 


1 2 - 


-3 2 -1 


1-1-110 10 


-3 




0-111-1-23-1 






1 - 


-2 


-1 


1 3 - 


-4 2 -2 


0-2-12010 


-4 




0-120 -34-2 






2 - 


-3 


-2 


2 4- 


6 3 -2 


1-3-23011 


-6 




0-121-1-46-3 






1 - 


-3 


-1 


2 3- 


-5 2-1 ' 


1-2-22101 


-5 


' 


0-121-1-34-2 


' 




1 - 


-2 





1 2 - 


-4 2 -1 


1-2-11101 


-4 




2 0-1-23-1 






1 - 


-2 





1 1 - 


-2 1 -1 


0-1 10 1 


-3 




1 10-1-12-1 






V 1 - 


-1 





1 - 


10 0/ 


y -1 10 


-1/ 


V 


10 0-110/ 






/ 


-1 


1 


1 


-1 -1 1 \ 


/ -10 2-1 


-1 


\ 


/ -1 2 -2 1 -1 \ 










1 


1 


-2 -1 2 


1-1-203-1 


-1 





10-12-2-12-2 




-1 


-1 


2 


2 


-3 -1 2 


1-1-313-1 


-2 





10-23-3-13-2 




-1 


-1 


2 


3 


-4 -2 4 


2-2-415-2 


-3 


1 


10-24-4-25-4 




-1 





2 


-1 3 


-3 -2 3 


1-2-314-2 


-2 


1 


11-23-3-24-3 


) 


-1 





2 


-1 2 


-2 -1 2 


1-2-213-2 


-1 





1-12-2-23-2 










1 


-1 2 


-2 1 


0-2-112-1 


-1 





1-11-1-12-2 




\ 








1 


-1 1 


-1 


ly 


\ -1 1 


-1 


o; 


\ -1 1 -1 1 - 


W 
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/ 

-1 
-1 
-1 
-1 




V 

/ 








-1 

(I 

2 








-1 
-1 
-1 



1 
1 
1 
1 
1 





3 

4 
4 
3 
2 

V 1 





-1 

-2 
-2 
-3 
-2 
-1 







/ -2 
-3 

-4 
-5 
-4 
-3 
-2 



1 

1 

2 

2 

2 

1 

1 

1 
-1 
-1 
-2 
-2 
-2 
-2 
-1 


-2 
-3 
-4 
-6 
-5 
-4 
-3 
-2 
1 



-2 
-2 
-3 
-4 
-3 
-2 




1 
1 
2 
2 
2 

-111 
-1 1 



1 1 \ 

2 2 
2 
4 
3 
2 



-2 2 



1- 
-1 1 2 
3 
4 
3 
1 2 
1 1 



1 1/ 

2 1 \ 



-1 1 
-1 1 



/ 
-1 
-1 
-2 
-1 
-1 


V 
/ 

-1 





1 

1 2 



1-10/ 



1 1 

2 1 







-1 
-1 
-1 
-1 
-1 



-1 
-1 



-2 
-3 
-3 
-5 
-4 
-3 
-2 



-1 

-1 

-1 

-1 

-1 

-1 

-1 


-1 1 







-1 

-1 

-1 





1 





-1 
-1 
-2 
-1 
-1 
-1 





3 0-2 
2 1 -2 



-1 1 
2 



2 
1 2 
1 1 



V-1 
/ 1 1 



1 
-1 










1 


-1 





1 


1 


-1 





1 


1 


-2 




1 





-2 




1 





-2 










-1 




\o 





-1 





-1 1 

-1 2 



1 
1 
2 
1 




1 



-2 3 
-2 3 
-2 2 
-1 1 



-2\ 

-2 
-3 
-5 
-4 
-3 
-2 

-1/ 
-l\ 

-2 
-2 
-4 
-3 
-2 
-1 

y 





V 

\ (i 

1 

2 
3 
3 
3 

2 

VI 




-1 
-1 
-1 
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where A == E(3) = (-l+ER(-3))/2 = b3, B = E(5)2,C = E(5)^D = E(15)^E = E(15)i'^,F = E(15)i3,G = 
E(15)4. 
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= 5*E(5)4 
= -E(5)-E 



E(5)4,B = E(5)3,C = 2*E(5)4,D = 2*E(5)3,E = 3*E(5)'* 
J = 5*E(5)3,K = 6*E(5)^L := 6*E(5)3,M ^ -E(5)-E(5)'' 
(5)2,P = E(5)+E(5)2+E(5)3,Q = E(5)+E(5)2+E(5)4. 



F = 3*E(5)3,G 
= (l-ER(5))/2 = 



4*E(5)4,H == 4*E(5)3,I 
-b5, N == -E(5)-E(5)3,0 
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where A = E(3)2 = (-l-ER(-3))/2 = -l-b3, B = 4*E(3)2 = 
5*ER(-3))/2 = -5-5b3, D = 6*E(3)2 = -3-3*ER(-3) == -3-3i3 



-1 -1 -1 

-1 -A -/A 

-1 -/A -A 

-2-2*ER(-3) = -2-2i3, C = 5*E(3)2 = (-5- 

E = 10*E(3)2 = -5-5*ER(-3) = -5-5i3, F 
= 15*E(3)2 = (-15-15*ER(-3))/2 = -15-15b3, G = 20*E(3)2 = -10-10*ER(-3) = -10-1013, H = 24*E(3)2 
= -12-12*ER(-3) = -12-1213, I = 30*E(3)2 = -15-15*ER(-3) = -15-1513, J = 36*E(3)2 = -18-18*ER(-3) 
= -18-1813, K = 40*E(3)2 = -20-20*ER(-3) = -20-2013, L = 45*E(3)2 = (-45-45*ER(-3))/2 = -45-45b3, 
M = 60*E(3)2 = -30-30*ER(-3) == -30-3013, N == 64*E(3)2 = -32-32*ER(-3) = -32-3213, O = 80*E(3)2 == 
-40-40*ER(-3) = -40-4013, P = 81*E(3)2 = (-81-81*ER(-3))/2 = -81-81b3, Q = -2*E(3)2 = l+ER(-3) = 
1-M3, R = 3*E(3)2 = (-3-3*ER(-3))/2 = -3-3b3, S = E(3)-E(3)2 = ER(-3) = 13, T == -2*E(3)-E(3)2 = 
(3-ER(-3))/2 = l-b3, U = 7*E(3)2 = (-7-7*ER(-3))/2 = -7-7b3, V = 8*E(3)2 = -4-4*ER(-3) = -4-413, W = 
9*E(3)2 = (-9-9*ER(-3))/2 = -9-9b3, X = 2*E(3)-E(3)2 = (-l-h3*ER(-3))/2 = l+3b3, Y = -2*E(3)-3*E(3)2 
= (5+ER(-3))/2 = 3+b3, Z = E(3)+3*E(3)2 = -2-ER(-3) = -2-13, AA = 5*E(3)+2*E(3)2 = (-7+3*ER(- 
3))/2 = -2+3b3, AB = -2*E(3)+3*E(3)2 = (-l-5*ER(-3))/2 = -3-5b3, AC = -5*E(3)-3*E(3)2 = 4-ER(-3) 
= 4-13, AD == -5*E(3)-8*E(3)2 = (13+3*ER(-3))/2 = 8+3b3, AE = E(3)-5*E(3)2 = 2-h3*ER(-3) = 2+313, 
AF = 5*E(3)+6*E(3)2 = (-ll-ER(-3))/2 = -6-b3, AG = 5*E(3)-3*E(3)2 = -l+4*ER(-3) = 3+8b3, AH 
= -E(3)-6*E(3)2 = (7+5*ER(-3))/2 = 6-h5b3, AI = 8*E(3)-h3*E(3)2 = (-ll+5*ER(-3))/2 = -3+5b3, AJ 
= -3*E(3)+6*E(3)2 = (-3-9*ER(-3))/2 = -6-9b3, AK = 3*E(3)+9*E(3)2 = -6-3*ER(-3) = -6-313, AL = 
-6*E(3)-9*E(3)2 = (15+3*ER(-3))/2 = 9+3b3, AM = 2*E(3)+8*E(3)2 == -5-3*ER(-3) = -5-313, AN = 
-8*E(3)-6*E(3)2 = 7-ER(-3) = 7-13, AO = -2*E(3)+6*E(3)2 = -2-4*ER(-3) = -2-413. 
The generators of G^^ arc: 
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reA = E(5)4,B = E(5)3,C = 


2*E(5f ,D = 2*E(5)3,E = 3*E(5)'',F 


= 3*E(5)3 , 
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= 4*E(5) 


4,H = 


: 4*E(5)3 


,1 




= 5*E(5)4,J = 5*E(5)3,K = 6*E(5)'^,L = 6*E(5)3,M = -E(5)-E(5)4 = (l-ER(5))/2 = -b5, N = 


= -E(5)-E 


(5)^ 







= -E(5)-E(5)2 ,P = E(5)+E(5)2+E(5)3 ,Q = E(5)+E(5)2+E(5)4. 
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The representatives of conjugacy classes of G"^ are: 
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where A = E(3)2 = (-l-ER(-3))/2 = -l-b3, B = 4*E(3)2 = -2-2*ER(-3) = -2-2i3, C = 5*E(3)2 = (-5-5*ER(- 

3))/2 = -5-5b3, D = 6*E(3)2 = -3-3*ER(-3) = -3-3i3, E = 10*E(3)2 = -5-5*ER(-3) = -5-5i3, F = 15*E(3)2 = 

(-15-15*ER(-3))/2 = -15-15b3, G = 20*E(3)2 = -10-10*ER(-3) = -10-1013, H = 24*E(3)2 = -12-12*ER(-3) 

= -12-1213, I = 30*E(3)2 = -15-15*ER(-3) = -15-1513, J = 36*E(3)2 = -18-18*ER(-3) = -18-1813, K = 

40*E(3)2 ^ -20-20*ER(-3) = -20-2013, L == 45*E(3)2 = (-45-45*ER(-3))/2 = -45-45b3, M = 60*E(3)2 = 

-30-30*ER(-3) = -30-3013, N = 64*E(3)2 = -32-32*ER(-3) = -32-3213, O = 80*E(3)2 = -40-40*ER(-3) = 

-40-4013, P = 81*E(3)2 = (-81-81*ER(-3))/2 == -81-81b3, Q = 2*E(3)2 ^ -l-ER(-3) = -1-13, R = 3*E(3)2 

= (-3-3*ER(-3))/2 = -3-3b3, S = 7*E(3)2 = (-7-7*ER(-3))/2 = -7-7b3, T = 8*E(3)2 = -4-4*ER(-3) = - 

4-413, U = 9*E(3)2 = (-9-9*ER(-3))/2 = -9-9b3, V = E(3)-E(3)2 = ER(-3) = 13, W = -E(3)-2*E(3)2 = 

(3+ER(-3))/2 = 2+b3, X = 2*E(3)-E(3)2 = (-l+3*ER(-3))/2 = l+3b3, Y = E(3)+3*E(3)2 = -2-ER(-3) = 

-2-13, Z = -2*E(3)-3*E(3)2 = (5+ER(-3))/2 = 3+b3, AA = 5*E(3)+2*E(3)2 = (-7+3*ER(-3))/2 = -2+3b3, 

AB = -5*E(3)-3*E(3)2 = 4-ER(-3) = 4-13, AC = -2*E(3)+3*E(3)2 == (-l-5*ER(-3))/2 = -3-5b3, AD = 

-5*E(3)-8*E(3)2 = (13+3*ER(-3))/2 = 8+3b3, AE = E(3)-5*E(3)2 = 2+3*ER(-3) = 2+313, AF = 5*E(3)- 

3*E(3)2 = -l-h4*ER(-3) = 3+8b3, AG = -E(3)-6*E(3)2 = (7-h5*ER(-3))/2 = 6-h5b3, AH = 8*E(3)-h3*E(3)2 

= (-ll-F5*ER(-3))/2 = -3+5b3, AI = 5*E(3)-h6*E(3)2 = (-ll-ER(-3))/2 = -6-b3, AJ == -3*E(3)-h6*E(3)2 

= (-3-9*ER(-3))/2 == -6-9b3, AK = 3*E(3)+9*E(3)2 = -6-3*ER(-3) == -6-313, AL = -6*E(3)-9*E(3)2 ^ 

(15+3*ER(-3))/2 = 9+3b3, AM = 2*E(3)+8*E(3)2 = -5-3*ER(-3) = -5-313, AN = -2*E(3)+6*E(3)2 = 

-2-4*ER(-3) = -2-413, AG = -8*E(3)-6*E(3)2 = 7-ER(-3) = 7-13. 

The generators of G*" arc: 
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The representatives of conjugacy classes of G*° are: 
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-/G 


^(58) 

XlO 


-F 


-/D 


-/D 


-/B 


-/B 


-C 


-C 


-/F 




-B 


-B 


-E 


-E 


-/F 


-/F 


,,(59) 
XlO 


-E 


-/G 


-/G 


-B 


-B 


-C 


-C 


-/E 




-/B 


-/B 


-F 


-F 


-/E 


-/E 


^(60) 

XlO 


-D 


-/E 


-/E 


-A 


-A 


-C 


-C 


-/D 




-/A 


-/A 


-G 


-G 


-/D 


-/D 
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where A = 


-E(5)3,B = -E(5),C = 


-E(3) = ( 


l-ER(-3))/2 = 


-b3, D = 


= -E(15) 


14,E = 


= -E(15)^F = 


= -E(15)2,G 


= 








-E(15)". 
















The generators of G"^^ are: 
















/ -1 


-211-11 


\ 


/ 1 





\ 


/ 1 ( 


} 








\ 




-3 


-221-11 




1 -1 


1 - 


-1 1 







L 












-3 


-322-22-11 




1 -1 


1 - 


-1 1 




( 


} 1 












-5 


-433-32 1 




1 -1 -1 


2 - 


-1 1 




( 


} 


1 









-4 


-322-22 1 


' 


1 -1 -1 


1 1 - 


-1 1 


7 


( 


} 


1 


-1 


7 




-3 


-221-22 1 




1 -1 -1 


1 


1 




( 


} 


1 -1 1 


-1 






-2 


-211-11 1 










1 




( 


) 


1 -1 


1 -1 






I -1 


-110 1 


/ 


i^ 





1 y 


\o ( 


) 


1 -1 





/ 


/ 1 - 


-1 1 -1 1 -1 \ 


/ 1 


10-10 


1 


-1 ^ 




/ 1 





-2 1 1 


0\ 




1 - 


-110-11-1 





2 0-10 


1 


-1 




1 1 


-1 


-2 1 2 







- 


-12 0-22-2 





2 1-20 


2 


-2 




2 


-1 


-3 2 2 







- 


-230-22-2 





3 0-20 


3 


-3 




1 2 


-1 


-5 3 3 







- 


-221-22-2 ' 





2 0-21 


2 


-2 


' 


-1 1 2 


-1 


-4 3 2 







- 


-220-12-2 





10-10 


2 


-1 




-1 1 2 


-1 


-3 2 1 


1 




- 


-110-12-1 





10-10 


1 1 


-1 




-1 1 2 


-1 


-2 1 1 







^00- 


-110-11 / 


V 


10-10 


1 


y 




V 1 1 


-1 


-1 1 


0/ 




The representatives of conjugacy classes 


of G"ii arc: 














( ^ ° 


\ 


/ 





1-2 


1 -1 


2 \ 




^1-10 





1 - 


-2 1 \ 






1 







-1 


10 1-2 


1 -2 


3 




0-10 





2 - 


-3 1 









10 




-1 


111-3 


1 -2 


4 




1 -1 





2 - 


-4 2 









10 




-2 


112-4 


1 -3 


6 




1 -2 





4 -1 - 


-5 2 









10 


' 


-2 


111-3 


1 -2 


5 




1 -1 


-1 


4 -1 - 


-4 2 


7 







10 




-1 


110-2 


1 -2 


4 




1 -1 


-1 


3 - 


-3 1 









10 







10 0-1 


-1 


3 




1 -1 -] 


L 


2 - 


-2 1 






y 


1 yi 


\ 








-1 


2/ 




^0-1 





1 - 


-1 1/ 




/ 


2-10-1 1 \ 


/ 


-1-2 11 


-1 1 


\ 




' 1 2 


-1 


-1 1 - 


1 \ 




-1 1 


3-2 1-2 1 




-3-2 2 1 


-1 1 







3 2 


-2 


-1 1 - 


1 




-1 


4-21-2-12 




-3-3 2 2 


-2 2 


-1 1 




3 3 


-2 


-2 2- 


2 1 -1 




-1 1 


5-32-4-13 




-5-4 3 3 


-3 2 


1 




5 4 


-3 


-3 3- 


2 0-1 




-1 1 


4-32-3-13 


7 


-4-3 2 2 


-2 2 


1 


' 


4 3 


-2 


-2 2- 


2 0-1 


7 


1 


3-32-2-12 




-3-2 2 1 


-2 2 


1 




3 2 


-2 


-12- 


2 0-1 







2-2 2-2 1 




-2-2 11 


-1 1 


1 




2 2 


-1 


-1 1 - 


1 -1 




\ 


1-11-1 1 y 


\ 


-1-110 





l) 




.1 1 


-1 


-1 y 




/ 


-2 1 1 -1 \ 


/ 


-10 





\ 




/ _i 


1 


-1 2 -1 \ 


1 -1 


-32-120-1 




0-10 













1 


-2 3-1 


1 


-42-121-2 




0-1 










-1 


1 


-2 4-2 


1 -1 


-53-241-3 







-1 







-1 


2 


-4 15-2 


1 -1 


-43-231-3 


7 





-1 





' 


-1 


1 1 


-4 14-2 


-1 


-33-221-2 










-10 




-1 


1 1 


-3 3-1 





-22-220-1 










0-10 




-1 


1 1 


-2 2-1 


V' 


3 


-11-110- 


-1/ 


\ 
















- 


W 




I 


1 


-1 





1 


-1/ 
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/o 


0-12 


-1 1 


-2\ /I 


1 


-1 1 -1 \ 


/ 1 





-2 


2 -1 1 \ 




1 


-10-12 


-1 2 -3 





2 


-10 10-1 


-1 2 





-2 


2-2 2 




1 


-1 -1 -1 3 


-1 2 -4 





2 1 


-2020-2 


-1 3 


1 


-1 -3 


3-2 2 




2 


-1 -1 -2 4 


-1 3 -6 





3 


-2030-3 


-2 4 


1 


-1 -4 


4-3 3 




2 


-1 -1 -1 3 


-1 2 -5 


' 


2 


-2120-2 ' 


-2 3 


1 


-1 -3 


3-2 3 


' 


1 


-1-10 2 


-1 2 -4 





1 


-10 2 0-1 


-1 2 


1 


-1 -2 


2-2 3 







-10 1 


1 -3 





1 


-10 11-1 


2 





-1 -1 


1 -1 2 




Vo 





1 -2 y 


vo 


1 


-10 10 y 


V 1 





-1 


1-11/ 




/ 1 


0-111 


-2 \ 


/ 


1 2 


-2 \ 


/ -1 


-1 


1 


-12 -1 \ 





-12 1 


-3 


-1 


2 3 


-3 1-1 


-3 


-1 


2 


-12 0-1 


1 


1 -2 2 2 


-4 


-1 


2 4 


-4 1 -10 


-3 


-1 


2 


-2 4 -1 -1 


1 


1 -3 4 2 


-5 -1 


-1 


4 5 


-6 2-1-10 


-5 - 


-1 


3 


-3 5 0-2 


1 


1 -3 4 1 


-4 


-1 


3 4 


-5 2-1-11 


' -4 - 


-1 


2 


-2 4 0-1 


1 


-2 3 1 


-3 





2 3 


-4 2-1-11 


-3 


-1 


2 


-2300 


1 


0-1-121 


-2 





1 2 


-3 2-1 


-2 - 


-1 


1 


-12 


vo 


0-111 


-1 J 


V 


1 1 


-2 10 y 


V -1 





1 -1 


10 y 


/ 1 


1-10 1-2 


1 \ 


/ 


-1 


-2 2 


\ 


-1 -1 





1 


-1 1 


\ 


3 


1-201-2 


1 




1 -2 


-3 3 


-110 


-2 





1 


-1 1 




3 


1-202-4 


1 1 




1 -2 


-4 4 


-10 10 


-2 


-1 


2 


-2 2 




5 


1-303-5 


2 




1 -4 


-5 6 


-2110 


-3 





2 


-3 3 




4 


1-202-4 


1 


' 


1 -3 


-4 5 


-2 11-1 ' 


-2 





2 -1 


-2 2 


7 


3 


1-202-3 







-2 


-3 4 


-2 11-1 


-1 





1 


-2 1 




2 


1-10 1-2 







-1 


-2 3 


-2100 


-1 





1 


-1 -1 1 




V 1 


0-110-1 


y 


\ 


-1 


-1 2 


-10 / 


-1 





1 


-10 


/ 


/ -] 


1-1 


-1 2 \ 


/O - 


-1 


2 -2 1 -1 \ 


/ 2 


- 


-10 


1 -1 


\ 





1-2 


-13 


1 - 


-2 


2-22-2 


2 


- 


-2 1 


-1 2 -1 




-] 


-10 2-2 


-2 4 


1 - 


-3 -1 


13-32-2 


3 -] 


L - 


-2 1 


-1 3 -2 




-] 


-10 3-4 


-2 5 1 


2 - 


-4 -1 


14-43-3 


4 -] 


L - 


-4 2 


-1 4 -3 




-] 


-10 3-4 


-14 0' 


2 - 


-3 -1 


13-32-3 


' 3 -] 


L - 


-3 1 1 


-1 3 -2 


' 


-] 


2-3 


-13 


1 - 


-2 -1 


12-22-3 


2 -] 


L - 


-2 1 


2-1 




-] 


11-2 


-12 


- 


-2 


11-11-2 


1 


- 


-10 


2-1 




V 


1-1 


-110/ 


VO - 


-1 


1 -1 1 -1 y 


VI 


- 


-10 


1 


/ 


/ 1 


0-11-21 


1 \ 


/ 


2 -1 


-1 


1 -1 \ 


/ 1 




-1 - 


-1 1 \ 




1 


0-22-20 


2 




2 -2 


-2 1 


2-1-1 


1 




-1 1 - 


-3 2 




2 


0-22-30 


1 2 




4 -2 


-3 1 


2-1-1 


2 -1 




-1 1 - 


-3 2 




2 


0-33-40 


1 3 




5 -3 


-4 1 


4 -2 -1 -1 


3 




-2 2 - 


-5 3 




1 


0-22-30 


1 3 


) 


4 -2 


-3 


4-2-10 


2 




-2 2 - 


-421' 




1 


0-11-20 


3 




3 -2 


-2 


3-1-1 


2 




-2 2 - 


-3 1 1 




1 


1-10-10 


2 




2 -1 


-2 


2 0-10 


1 




-2 2 - 


-2 1 




V 1 


0-10 


1 ) 


V 


1 -1 


-1 


10 0/ 


VI 





-1 1 - 


-1 1 y 
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/ -2 1-111-1^ 


/ 2 -1 1 -1 -1 1 \ 


/ _ 


10-11 1-1 \ 


-1-3 2-102-1 


13 0-21 -21 


-10-11-13-2 


-4-13-212-1 


4 1-32-1-21 


-21-11-13-2 


-1 -5-14-314 -2 


15 1-43-1-42 


-30-12-25-3 


-1 -4-13-213 -1 


14 1-32-1-31 


-20-12-24 -2 -1 


-1-3 2-212 


13 0-22-1-20 


-20-12-23 -1 -1 


-1-2 1-111 


12 0-11-1-10 


-10-12-22-1 


\0-1000010y 


\010 -lOy 


\ -1 1-11-1 y 


/ -2 1 -1 1 \ 


/ -2 1 1 -1 1 \ 


/ -1 1-12-1 -1 \ 


-2 2-1 1-2 1 


-222-1-2110 


-10 2-220 0-2 


-3 12-1 1-3 2 


-423-1-2110 


-2 2-2 3 -1-2 


-4 14-2 1-4 3 


-534-1-4211 


-203-340-1-3 


-313-1-11-32 ' 


-4 2 3 -4210 ' 


-10 2-230-1-3 


-2 12-1 0-2 1 


-3 2 2 -3110 


-10 1-12 0-3 


-10 10 0-21 


-2 12 -2010 


-1-110 10 0-2 


\ -1 1 -1 y 


\ -1 1 1 -1 y 


\ -1 1 -1 y 


/ 1 1 -1 1 -1 \ 


^ 10 -2 2 -1 1 \ 


/ 1 -111-2 \ 


2 0-1 10-1 


-12 -2 2-2 2 


-12 1-3 


2 1-2 20-2 


-13 1-1-33-22 


11 -2 2 2-4 


3 0-2 30-3 


-241-1-44-33 


11 -3 4 2-5-1 


2 0-1 20-3 ' 


-2 3 1 -4 3-2 2 ' 


11 -2 3 1-4-1 ' 


10 -12 0-2 


-12 1 -3 2-2 2 


10 -12 1-3-1 


10 -111-2 


2 -2 1-11 


10-1 11-2-1 


y 1 -110-1/ 


y 10 -1 1 -1 y 


^000 1 -1 -1 y/ 


/O 12-2 0^ 


/ -1 -1 1 -1 2 -] 


\ 


/ 1 1 -1 1 -2 1 \ 


-12 3-31-10 


-3-120-12 -] 




3 1-2 1-201 


-12 4-41 -1 


-3-120-24 -1 -] 




3 1-2 2-411 


-14 5-62-1-1 


-5-130-35 -/ 


) 


5 1-3 3-502 


-13 4-41-1-1 


-4-121-34 -S 


) ' 


4 1-2-13-402 


2 3-31-1-1 


-3-121-33 -] 




3 1-2-13-301 


12-21-1 -1 


-2-111-22 -] 




2 1-1-12-201 


\ 1 1 -1 -1 y 


\ -1 10-11 -] 


/ 


^10-1 1 -1 1 y 


/0-1-2 2 000\ 


^ -1 -1 10-1 1 \ 


/ -1 1 -1 -1 2 \ 


1-2-33-1100 


0-2010-101 


1-2-130 


1-2-44-1010 


-2-12 0-2 2 


-1-10 2-2-240 


1-4-56-2110 


0-3020-303 


-1-10 3-4-251 


1-3-44-1110 ' 


0-2010-203 


-1-10 2-3-141 ' 


0-2-33-1110 


0-1001-202 


-1 1-2-131 


0-1-22-1101 


-1 1-1-12 


-1 10-1-121 


\ -1 -1 1 1/ 


y -1 1-1 1 J 


V 


] -1 1 1 y/ 
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/O -1 


2 -2 1 -1 \ 


/20-100 01- 


1 ^ 




/ 1 -1 1 -2 


1 1 \ 




1 -2 


2-22-2 


2 0-210-12-1 




10-22-2 


2 




1 -3 


-113-32-2 


3-1-2 1 -13-2 




2 0-22-3 


1 2 




2 -4 


-114-43-3 


4-1-4 2 -14-3 




2 0-33-4 


1 3 




2 -3 


-10 4-32-2 ' 


3-1-3 2 -13-3 


1 


10-23-4 


1 2 


5 


1 -2 


-10 3-22-2 


2-1-2 2-1 2-2 




10-12-3 


2 




-2 


2-11-1 


10-11-102-2 




11-11-2 


1 




[o -1 


1-11 y 


\ 1 -11-1 1 -1 y 




i^ 1 -1 1 -1 


j 




I ^ ^ 


-10 1 -1 ^ 


/ 1 1-10-11 ^ 




/ -2 1 - 


-1 1 1 -1 \ 


2 -2 


-2 12-1-1 


1 1-11-32 




-1-3 2 - 


-10 2-1 


4 -2 


-3 12-1-1 


2-11-11-32 




-4-13- 


-2 12-1 


5 -3 


-4 14-2 -1 -1 


3 1-22-53 




-1 -5-14- 


-3 14-2 


4 -2 


-3 13-2 -1 -1 


2 1-11-42 


1 


-1 -4-14- 


-3 13-2 


3 -2 


-2 12-1 -1 -1 


2 1-11-31 




-1-3 3 - 


-3 12-1 


2 -1 


-2 11 -1-1 


1 1-11-21-1 




-1-2 2 - 


-2 11-1 


V 1 -1 


-110 -1 y 


\ 1 -1 1 -1 y 




i^ -1 1 - 


-1 1 -1 y 


/ 2 


-1 1 -1 -1 1 \ 


^-10-11 1 -1 \ 




' -2 1 


-1 1 \ 




1 3 


-2 1 -2 1 


-10-11-13-20 




-202-101 


-2 1 




4 1 


-3 2-1-2 1 


-21-11-13-20 




-312-101 


-3 2 




1 5 1 


-4 3-1-4 2 


-30-12-25-30 




-414-201 


-4 3 




1 4 1 


-4 3-1-3 2 ' 


-20-11-14-20 


7 


-313-201 


-3 3 ' 




1 3 


-3 3-1-2 1 


-20-11-13-10 




-212-210 


-2 2 




1 2 


-2 2-1-11 


-10-11-12-11 




-10 1-110 


-2 2 




y 1 


-11 -11/ 


y -1 \ -\ \ ) 


\ -1 1 -1 1 


-1 1/ 




/ -2 1 


1 -1 1 \ 


' -\ 1-12-1 -1 ^ 




/ 1 -11 


-1 1 -1 \ 


-2 2 


2-1-2110 


-10 2-220 0-2 




10-110 


-1 1 


-4 2 


3-1-2110 


-2 2-2 3 -1-2 




1-1-12 


-2 2 -1 


-5 3 


4-1-4211 


-2 3-3 4 -1-3 




1-1-2 3 


-2 2 -1 


-4 2 


3-1-3211 ' 


-1 2-3 4 -1-2 


1 


1-1-12 


-1 1 -1 


-3 2 


2-1-2111 


-10 1-230 0-2 




1-1-12 -1 


1 -1 


-2 1 


2-1-1011 


-1-11-12 0-1 




1-1 


1 -1 


V -1 1 


1-1 1/ 


y -1 1 -1 1 y 




y 1-1 


y 


/ 


-12-2 1^ 


/ 1 -1 -1 1 1 -1 -1 ^ 




/ 1 


-2 1 


\ 





-12-2 -13 


1-2-112-1-21 




2-11 


-3 1 1 







-13-3-1 3 


2-2-222-2-21 




0-12 1 


-4 1 1 




-1 


-1 4 -4 -1 -1 5 


2-3-224-3-31 




3-12 


-6 1 2 




-1 


3-40-14 


2-2-113-2-31 


1 


3-11 


-4 2 


' 





2-30-13 


2-2-112-1-20 




1 2-11 


-3 1 




1 


1-20-12 


1-1-111 -2 




2-11 


-2 




y 


1-1 -1 1 y 


\ -1 10 -1 


oy 




i^ 1 


-10 


/ 



THE CHARACTER, TABLES OF CENTRALIZERS IN WEYL GROUPS OF Bg I 



133 



/ -1 


-2 


2-10 


1 -1 \ 


/ 1 2 


-2 


1 


-1 1 \ 


/ 


0-10 2 


-1 


\ 


-2 


-3 1 


2-10 


1 


2 3-1 


-2 


1 


-1 




0-21-13 


-1 -1 


-2 


-4 


4-2 


1 


2 4 


-4 


2 


-1 




1-20-14 


-1 -1 


-4 


-5 1 


5-3 


2 


4 5-1 


-5 


3 


-2 




0-31-26 


-1 -2 


-3 


-4 1 


4 -3 1 


1 


' 3 4-1 


-4 


3 -1 


-1 


) 


0-31-14 


-2 


-2 


-3 1 


3 -3 1 


1 


2 3-1 


-3 


3 -1 


-1 




-10-21-13 


-1 


-2 


-2 1 


2 -2 1 





2 2-1 


-2 


2 -1 







0-21-12 





V -1 


-1 1 


1 -1 


0/ 


V 1 1 -1 


-1 


1 


y 


V 


0-1001 


J 


/ -1 


1 


-10 1- 


-1 1 \ 


/ -1 1 1 - 


-1 


-1 1 


1 \ 


/o 


1-2200 


1 \ 




-1 


1 


-10 1- 


-1 


-12 1- 


-1 


-2 1 


2 -1 





1-2201 


-3 




-1 


1 1 


-2 2- 


-2 1 


-2 2 2- 


-2 


-2 2 


2 -1 





1-3310 


-3 




-1 


1 2 


-3 2- 


-2 1 


-2 3 2 


-2 


-4 3 


3 -1 


1 


1-4411 


-5 




-1 


1 1 


-2 1- 


-1 1 ' 


-2 2 1- 


-1 


-3 2 


3 -1 ' 


1 


0-3401 


-4 




-1 


1 1 


-2 10- 


-1 1 


-2 2 1- 


-1 


-2 1 


2 





0-2301 


-3 










-110- 


-1 1 


-111- 


-1 


-1 


2 





-10-1201 


-2 




V 





-1 1 


/ 


\ 1 


-1 





1 J 


Vo 


0-1101 


-1/ 




/ 2 


-1 





1 -1 \ 


/ 1 -1 


1 


-2 1 


1 \ 


/ 2 


-1-1 10 


-1 0\ 


2 


-1 





1 


1 -1 


1 


-2 1 


-1 3 


2 


-2-1 2 


-2 1 




3 


-1 -1 





2 -1 


2 0-1 


1 


-3 1 


3 


4 


-2-2 2 


-2 1 




4 


-1 -2 


1 


2 -1 


2 0-1 


1 


-4 2 


-1 5 


5 


-3 -2-14 


-3 1 




3 


-1 -1 


1 


1 -1 


' 1 


1 


-4 2 


-1 4 ' 


4 


-2 -1-13 


-3 1 


5 


2 


-1 -1 


1 -1 1 


1 -1 


1 


1 


-3 1 


-1 3 


3 


-2-1 2 


-2 




1 





-1 1 


1 -1 


1 1 
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120 130 

x[f^ -/A -1 -1 ^A -/A /A i A A /A 1 A /A 1 1 A /A . . . 

xlf^ -A -1 -1 -/A -A A 1 /A /A A 1 /A A 1 1 /A A . . . 

xif^ /A 1 1 A /A /A 1 A A /A 1 A /A 1 1 A /A . . . 

xfa"*^ A 1 1 /A A A 1 /A /A A 1 /A A 1 1 /A A . . . 

xlf^ /A 1 -1 -A -/A /A 1 A -A -/A -1 A /A 1 -1 -A -/A . . . 

X^f^ A 1 -1 -/A -A A 1 /A -/A -A -1 /A A 1 -1 -/A -A . . . 

x[f^ -/A -1 1 A /A /A 1 A -A -/A -1 A /A 1 -1 -A -/A . . . 

xlf^ -A -1 1 /A A A 1 /A -/A -A -1 /A A 1 -1 -/A -A . . . 

X^f^ -/N -2 -N -N -/N -2 -N -/N -2 -2 -N -/N . . . 

X^2°^ -N -2 -/N -/N -N -2 -/N -N -2 -2 -/N -N . . . 

xla^^ -/N -2 -N N /N 2 -N -/N -2 2 N /N . . . 

xla^^ -N -2 -/N /N N 2 -/N -N -2 2 /N N . . . 

X^2^^ -1-1-1-1-1 2 2 2 2 2 2-1 -1 -1 -1 -1 -1 . . . 

xla"*^ 1111 1 2 2 2 2 2 2-1-1-1-1-1-1... 

Xii^ 11-1-1-12 2 2-2-2-2-1-1-11 1 1 . . . 

xZ^^ -1-111 1 2 2 2 -2-2-2-1-1-11 1 1 . . . 

Xi7^ -/A -1 -1 -A -/A /N 2 N N /N 2 -A -/A -1 -1 -A -/A . . . 

xla^^ -A -1 -1 -/A -A N 2 /N /N N 2 -/A -A -1 -1 -/A -A . . . 

xla^^ /A 1 1 A /A /N 2 N N /N 2 -A -/A -1 -1 -A -/A . . . 

xfa"^ A 1 1 /A A N 2 /N /N N 2 -/A -A -1 -1 -/A -A . . . 

xfa^^ /A 1 -1 -A -/A /N 2 N -N -/N -2 -A -/A -1 1 A /A . . . 

xlf^ A 1 -1 -/A -A N 2 /N -/N -N -2 -/A -A -1 1 /A A . . . 

Xif^ -/A -1 1 A /A /N 2 N -N -/N -2 -A -/A -1 1 A /A . . . 

xlf^ -A -1 1 /A A N 2 /N -/N -N -2 -/A -A -1 1 /A A . . . 

xfa^-* -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 . . . 

x[f^ 1111 1-1-1-1-1-1 -1 -1 -1 -1 -1 -1 -1 . . . 

xfj^ 11-1-1-1-1-1-1 1 11-1-1-11 1 1 . . . 

x[f^ -1-111 1 -1-1-1 1 11-1-1-11 1 1 . . . 

x[T -/A -1 -1 -A -/A -/A -1 -A -A -/A -1 -A -/A -1 -1 -A -/A . . . 

X%°^ -A -1 -1 -/A -A -A -1 -/A -/A -A -1 -/A -A -1 -1 -/A -A . . . 

X^2^^ /A 1 1 A /A -/A -1 -A -A -/A -1 -A -/A -1 -1 -A -/A . . . 

xlf^ A 1 1 /A A -A -1 -/A -/A -A -1 -/A -A -1 -1 -/A -A . . . 

xlf^ /A 1 -1 -A -/A -/A -1 -A A /A 1 -A -/A -1 1 A /A . . . 

xla"*^ A 1 -1 -/A -A -A -1 -/A /A A 1 -/A -A -1 1 /A A . . . 

xfa^^ -/A -1 1 A /A -/A -1 -A A /A 1 -A -/A -1 1 A /A . . . 

xlf^ -A -1 1 /A A -A -1 -/A /A A 1 -/A -A -1 1 /A A . . . 

xfj^ -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 . . . 

xlf^ 1111 1-1-1-1-1-1 -1 -1 -1 -1 -1 -1 -1 . . . 

xlf^ 11-1-1-1-1-1-1 1 11-1-1-11 1 1 . . . 

Xl2°°^ -1-111 1 -1-1-1 1 11-1-1-11 1 1 . . . 

(101) 
Xl2 

(102) 
Xl2 

^[\°^^ _/A _i _i _A -/A -/A -1 -A -A -/A -1 -A -/A -1 -1 -A -/A . . . 

xiT^ -A -1 -1 -/A -A -A -1 -/A -/A -A -1 -/A -A -1 -1 -/A -A . . . 

X^2°^^ /A 1 1 A /A -/A -1 -A -A -/A -1 -A -/A -1 -1 -A -/A . . . 
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(116) 
Xi2 

(117) 
Xi2 
^(118) 
Xl2 

x^f^ 

xir 

(121) 
Xi2 

(122) 
Xl2 

(123) 
Xl2 

(124) 
Xi2 

(125) 
Xi2 

(126) 
Xi2 

(127) 
Xi2 

(128) 
Xl2 

(129) 
Xl2 

(130) 
Xl2 

(131) 
Xi2 

(132) 
XI2 

xir' 

xT' 
x'A''^ 



2 

-2 
-2 
2 



N 
/N 
-N 
-/N 
-N 
-/N 

N 
/N 



/N 

N 

-/N 
-N 
-/N 
-N 
/N 

N 



2 
2 
-2 
-2 
-2 
-2 
2 
2 



2 
2 
-2 
-2 
2 
2 
-2 
-2 



2 2 2 2 
-2 -2 -2 -2 
-2-2 2 2 
2 2-2-2 



N 
/N 
-N 
-/N 

N 
/N 
-N 
-/N 



2 
-2 
2 
-2 



/N 

N 
-/N 
-N 
/N 

N 
-/N 
-N 



-1 -1 -1 
1 1 1 

1 1 1 



1 1 



-1111 
1 -1 -1 -1 
-1111 



1 1 1 
-1 -1 -1 
-1 -1 -1 
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(1361 
A12 

(139) 
Xl2 

(140) 
Xl2 

(141) 
Xi2 

(144) 
Xi2 

(145) 
Xi2 

(146) 
Xl2 

(147) 
Xl2 
y(148) 
Xl2 

(149) 
Xl2 

(150) 
Xl2 

where A 



140 



150 



-1 
-A 

-/A 
A 
/A 
A 
/A 
-A 
-/A 



-1 

-/A 
-A 
/A 
A 

/A 
A 

-/A 
-A 



-1 1 
-1 -1 
-1 -1 



-1 1 
-1 1 



1 
-A 

-/A 
A 
/A 
-A 

-/A 
A 

/A 



1 

-/A 
-A 
/A 
A 

-/A 
-A 

/A 
A 



-1 
A 

/A 
-A 

-/A 
A 
/A 
-A 

-/A 



-1 1 

/A /A 

A A 

-/A -/A 

-A -A 

/A -/A 

A -A 

-/A /A 

-A A 



1 
1 
1 

-1 
-1 
-1 
-1 
1 
1 



1 
A 

/A 
-A 

-/A 
-A 

-/A 
A 

/A 



E(3)2 = (-l-ER(-3))/2 



l-b3, B = 6*E(3)2 = -3-3*ER(-3) = -3-3i3, C = 10*E(3)2 = -5-5*ER(- 
3) = -5-5i3, D = 15*E(3)2 = (-15-15*ER(-3))/2 = -15-15b3, E = 20*E(3)2 = -10-10*ER(-3) = -10-1013, 
F = 24*E(3)2 = -12-12*ER(-3) = -12-1213, G = 30*E(3)2 = -15-15*ER(-3) = -15-1513, H = 60*E(3)2 ^ 
-30-30*ER(-3) = -30-3013, I = 64*E(3)2 = -32-32*ER(-3) = -32-3213, J = 80*E(3)2 = -40-40*ER(-3) = 
-40-4013, K = 81*E(3)2 = (-81-81*ER(-3))/2 = -81-81b3, L = 90*E(3)2 = -45-45*ER(-3) = -45-4513, M ^ 
-3*E(3)2 = (3+3*ER(-3))/2 ^ 3+3b3, N = 2*E(3)2 = -l-ER(-3) = -1-13, O = -7*E(3)2 = (7+7*ER(-3))/2 
= 7-h7b3, P = -8*E(3)2 == 4+4*ER(-3) = 4+413, Q = 9*E(3)2 ^ (-9-9*ER(-3))/2 = -9-9b3, R = 4*E(3) = 
-2+2*ER(-3) = 4b3, S == 12*E(3) = -6+6*ER(-3) = 12b3, T = -16*E(3) = 8-8*ER(-3) = 8-813, U = -5*E(3) 
= (5-5*ER(-3))/2 = -5b3. 
The generators of C^^ are: 



/ 

1 



1 1 
1 1 
1 1 
1 



-1 -1 
-2 -1 
-2 



1 \ 




-1 -1 1 
-3 0-2-11 
-3 0-1-11 
-3 1-1-11 
-2 1-1 

-10 y 

1 



\ 1 1 

/0000-102 

10 0-203 

0-204 

10 0-415 

1-414 

1-303 

10-202 



(I 
1 
1 
1 
1 
1 




oooooo\ 



-110-11 
-1 10-11 
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-1-111-11 



-1-110 




\ 



1 
1 
I) 



(I 
1 
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0-2 



\ 



-1 1 

2 



1 1 


3 
2 1 
2 
1 1 
1 1 



-1 1 
-1 1 



-2 
-2 
-2 



-1 



-1 1 



-l\ 

-1 

-2 

-2 
-2 
-2 
-1 

/ 



\ 
-1 
-1 
-1 
-1 







\1000-101 0/ 
The representatives of conjugacy classes of G^^^ are: 
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-2 


3 


2 
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-2 2 4 
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5 
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2 


2 


-1-4 3 2-1 ' 


-2 2 3 


-2 2 
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4 
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-2 


2 


2 
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-3 




-1 2 


3 


-3 2-2-11 
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-/A 


/A 


/A 


-/B 


-/B 


/B 


/B 


-/A 


/A 


-/A 


/A 


-A 


A 
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-/A 


/A 


/A 


-/A 


/A 


-A 


-A 


A 


A 


-B 


-B 


B 


B 


-A 


A 


-A 


A 


-/A 


/A 
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B 


B 


-B 


-B 


B 


B 


-B 


B 


-/B 


-/B 


/B 


/B 


-A 


-A 


A 


A 


-/B 


/B 


-/B 


/B 


-B 


B 
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-/B 


-/B 


/B 


/B 


/B 


/B 


/B 


/B 


B 


B 


B 


B 


-/A 


-/A 


-/A 


-/A 


-B 


-B 


B 


B 


-/B 


-/B 




^(30) 

Xia 


-A 


-A 


A 


A 


A 


A 


A 


A 
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,,(31) 


-/A 
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/A 


/A 


/A 


/A 


/A 


/A 


A 


A 


A 


A 
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B 


-B 


-B 


-A 


-A 


A 


A 


-/A 


-/A 
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-B 


-B 


B 


B 


B 


B 


B 


B 


/B 


/B 


/B 


/B 
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4 


-A 


-A 


-/B 


-/B 


/B 


/B 


-B 


-B 
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/B 


/B 


/B 


/B 


-/B 


-/B 


/B 


-/B 


B 


B 


-B 


-B 


-/A -/A 


/A 


/A 


-B 


B 


B 


-B 


-/B 


/B 




Xl3 


A 


A 


A 


A 


-A 


-A 


A 


-A 


/A 


/A 


-/A 


-/A 


-/B -/B 


/B 


/B 


-/A 


/A 


/A 


-/A 


-A 


A 




Xl3 


/A 


/A 


/A 


/A 


-/A 


-/A 


/A 


-/A 


A 


A 


-A 


-A 


-B - 


B 


B 


B 


-A 


A 


A 


-A 


-/A 


/A 




,,(36) 
Xl3 


B 


B 


B 


B 


-B 


-B 


B 


-B 


/B 


/B 


-/B 


-/B 


-A -. 


4 


A 


A 


-/B 


/B 


/B 


-/B 


-B 


B 




Xl3 


-/B 


-/B 


-/B 


-/B 


-/B 


-/B 


-/B 


-/B 


-B 


-B 


-B 


-B 


-/A -/A 


-/A 


-/A 


-B 


-B 


-B 


-B 


-/B 


-/B 




(38) 
A13 


-A 


-A 


-A 


-A 


-A 


-A 


-A 


-A 


-/A 


-/A 


-/A 


-/A 


-/B -/B 


-/B 


-/B 


-/A 


-/A 


-/A 


-/A 


-A 


-A 




,^(39) 
Al3 


-/A 


-/A 


-/A 


-/A 


-/A 


-/A 


-/A 


-/A 


-A 


-A 


-A 


-A 


-B - 


B 


-B 


-B 


-A 


-A 


-A 


-A 


-/A 


-/A 




^(40) 
Xl3 


-B 


-B 


-B 


-B 


-B 


-B 


-B 


-B 


-/B 


-/B 


-/B 


-/B 


-A -. 


A. 


-A 


-A 


-/B 


-/B 


-/B 


-/B 


-B 


-B 




,X41) 
Xl3 


1 






2 




-2 


-1 


1 




2 




-2 


-1 




1 




2 


-2 


-1 


1 


2 


-2 


-1 


Xl3 


-1 










-2 






-2 


1 


1 






-2 






-2 


-1 




-1 






2 


2 


1 


1 


2 


2 


-1 


(43) 
Xl3 


-1 










2 






2 


-1 


-1 






2 






2 


-1 




-1 






2 


2 


-1 


-1 


2 


2 


-1 


,X44) 
Xl3 


1 










-2 






2 


1 


-1 






-2 






2 


-1 




1 






2 


-2 


1 


-1 


2 


-2 


-1 


^(45) 
Xl3 


-/B 










/D 






-/D 


/B 


-/B 






D 






-D 


/A 




-/A 






D 


-D 


B 


-B 


/D 


-/D 


-1 


(46) 
A13 


-A 










C 






-C 


A 


-A 






/C 






-/c 


/B 




-/B 






/C 


-/C 


/A 


-/A 


C 


-C 


-1 


^(47) 
Xl3 


-/A 










/c 






-/C 


/A 


-/A 






c 






-C 


B 




-B 






c 


-C 


A 


-A 


/c 


-/C 


-1 


(48) 
A13 


-B 










D 






-D 


B 


-B 






/D 






-/D 


A 




-A 






/D 


-/D 


/B 


-/B 


D 


-D 


-1 


^(49) 
Xl3 


/B 










-/D 






-/D 


-/B 


-/B 






-D 






-D 


/A 




/A 






D 


D 


-B 


-B 


/D 


/D 


-1 


Xl3 


A 










-C 






-C 


-A 


-A 






-/C 






-/C 


/B 




/B 






/C 


/C 


-/A 


-/A 


C 


C 


-1 


,,(51) 
Xl3 


/A 










-/c 






-/c 


-/A 


-/A 






-C 






-C 


B 




B 






c 


c 


-A 


-A 


/c 


/c 


-1 


^(52) 
Xl3 


B 










-D 






-D 


-B 


-B 






-/D 






-/D 


A 




A 






/D 


/D 


-/B 


-/B 


D 


D 


-1 


,^(53) 
A13 


/B 










/D 






/D 


/B 


/B 






D 






D 


/A 




/A 






D 


D 


B 


B 


/D 


/D 


-1 


,,(54) 
Xl3 


A 










C 






C 


A 


A 






/C 






/C 


/B 




/B 






/C 


/C 


/A 


/A 


C 


C 


-1 


^(55) 
Xl3 


/A 










/c 






/c 


/A 


/A 






c 






c 


B 




B 






c 


c 


A 


A 


/c 


/c 


-1 


,,(56) 
Xl3 


B 










D 






D 


B 


B 






/D 






/D 


A 




A 






/D 


/D 


/B 


/B 


D 


D 


-1 


^(57) 
Xl3 


-/B 










-/D 






/D 


-/B 


/B 






-D 






D 


/A 




-/A 






D 


-D 


-B 


B 


/D 


-/D 


-1 


^(58) 
Xl3 


-A 










-C 






C 


-A 


A 






-/C 






/C 


/B 




-/B 






/C 


-/C 


-/A 


/A 


C 


-C 


-1 


(59) 
A13 


-/A 










-/c 






/c 


-/A 


/A 






-C 






c 


B 




-B 






c 


-C 


-A 


A 


/c 


-/c 


-1 


^(60) 
Xl3 


-B 










-D 






D 


-B 


B 






-/D 






/D 


A 




-A 






/D 


-/D 


-/B 


/B 


D 


-D 


-1 
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X^^ 




























A2) 
Xl3 


-1 


-1 






-1 




-1 




-1 


-1 




-1 




^(3) 
Xl3 


-1 




-1 










-1 




-1 








^(4) 
Xl3 


-1 


-1 






-1 




-1 


-1 






-1 




-1 


^(5) 
Xl3 


-1 




-1 












-1 




-1 


-1 


-1 


^(6) 
Xl3 




-1 


-1 




-1 




-1 






-1 


-1 




-1 


A7) 
Xl3 
















-1 


-1 


-1 


-1 


-1 


-1 


^(8) 
Xl3 




-1 


-1 




-1 




-1 


-1 


-1 






-1 




^(9) 
Xl3 


-1 


-1 




-/A 


/A 


-A 


-1 


-A 


A 


A 


-A 


A 


-A 


,,(10) 
Xl3 


-1 


-1 




-/B 


/B 


-B 


-1 


-B 


B 


B 


-B 


B 


-B 


A13 


-1 


-1 




-B 


B 


-/B 


-1 


-/B 


/B 


/B 


-/B 


/B 


-/B 


,,(12) 
Xl3 


-1 


-1 




-A 


A 


-/A 


-1 


-/A 


/A 


/A 


-/A 


/A 


-/A 


, (13) 
Xl3 


-1 




-1 


-/A 


-/A 


-A 




A 


-A 


A 


-A 


-A 


-A 


,,(14) 
Xl3 


-1 




-1 


-/B 


-/B 


-B 




B 


-B 


B 


-B 


-B 


-B 


,,(15) 
Xl3 


-1 




-1 


-B 


-B 


-/B 




/B 


-/B 


/B 


-/B 


-/B 


-/B 


^(16) 
A13 


-1 




-1 


-A 


-A 


-/A 




/A 


-/A 


/A 


-/A 


-/A 


-/A 


^(17) 
Xl3 


-1 


-1 




-/A 


/A 


-A 


-1 


A 


-A 


-A 


A 


-A 


A 


^(18) 
Xl3 


-1 


-1 




-/B 


/B 


-B 


-1 


B 


-B 


-B 


B 


-B 


B 


^(19) 
A13 


-1 


-1 




-B 


B 


-/B 


-1 


/B 


-/B 


-/B 


/B 


-/B 


/B 


^(20) 

A 1 q 


-\ 


-\ 




-A 


A 


-/A 


_]^ 


/A 


-/A 


-/A 


/A 


-/A 


/A 
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50 
























60 


^(21) 
Xl3 


1 1 - 




-/A 


-/A 


-A 




-A 


A 


-A 


A 


A 


A 


, (22) 
Xl3 


11- 




-/B 


-/B 


-B 




-B 


B 


-B 


B 


B 


B 


^(23) 
Xl3 


1 1 - 




-B 


-B 


-/B 




-/B 


/B 


-/B 


/B 


/B 


/B 


xir^ - 


1 1 - 




-A 


-A 


-/A 




-/A 


/A 


-/A 


/A 


/A 


/A 


xl?^ ] 


L -1 - 




-/A 


/A 


-A 


-1 


-A 


-A 


A 


A 


-A 


A 


xif^ ] 


L -1 - 




-/B 


/B 


-B 


-1 


-B 


-B 


B 


B 


-B 


B 


Xl3 ] 


L -1 - 




-B 


B 


-/B 


-1 


-/B 


-/B 


/B 


/B 


-/B 


/B 


xif^ ] 


L -1 - 




-A 


A 


-/A 


-1 


-/A 


-/A 


/A 


/A 


-/A 


/A 


xlf^ ] 


L 1 : 




-/A 


-/A 


-A 




A 


A 


A 


A 


A 


A 


xlf^ 1 


L 1 : 




-/B 


-/B 


-B 




B 


B 


B 


B 


B 


B 


xg^^ ] 


L 1 : 




-B 


-B 


-/B 




/B 


/B 


/B 


/B 


/B 


/B 


xif^ ] 


L 1 : 




-A 


-A 


-/A 




/A 


/A 


/A 


/A 


/A 


/A 


Xl3 ] 


L -1 - 




-/A 


/A 


-A 


-1 


A 


A 


-A 


-A 


A 


-A 


Xl3 ] 


L -1 - 




-/B 


/B 


-B 


-1 


B 


B 


-B 


-B 


B 


-B 


y(35) , 
Xl3 J 


L -1 - 




-B 


B 


-/B 


-1 


/B 


/B 


-/B 


-/B 


/B 


-/B 


xif^ 1 


L -1 - 




-A 


A 


-/A 


-1 


/A 


/A 


-/A 


-/A 


/A 


-/A 


x?P ] 


L 1 : 




-/A 


-/A 


-A 




-A 


-A 


-A 


-A 


-A 


-A 


xif^ ] 


L 1 : 




-/B 


-/B 


-B 




-B 


-B 


-B 


-B 


-B 


-B 


xif^ ] 


L 1 : 




-B 


-B 


-/B 




-/B 


-/B 


-/B 


-/B 


-/B 


-/B 


Xl3 J 


L 1 : 


L 


-A 


-A 


-/A 




-/A 


-/A 


-/A 


-/A 


-/A 


-/A 


Xl3 






2 


-2 


-1 


-2 




2 




-2 


-1 


1 


Xl3 


-1 




2 


2 


-1 


2 






-2 






-2 


1 


1 


^(43) 
Xl3 


-1 




2 


2 


-1 


2 






2 






2 


-1 


-1 


,.(44) 
Xl3 






2 


-2 


-1 


-2 






-2 






2 


1 


-1 


A45) 
Xl3 






/C 


-/c 


A 


-2 






C 






-C 


A 


-A 


y(46) 
Xl3 






/D 


-/D 


B 


-2 






D 






-D 


B 


-B 


Ai7) 
Xl3 






D 


-D 


/B 


-2 






/D 






-/D 


/B 


-/B 


^(48) 
Xl3 






C 


-C 


/A 


-2 






/C 






-/c 


/A 


-/A 


^(49) 
Xl3 


-1 




/C 


/c 


A 


2 






-C 






-C 


-A 


-A 


^X50) 
Xl3 


-1 




/D 


/D 


B 


2 






-D 






-D 


-B 


-B 


^(51) 
Xl3 


-1 




D 


D 


/B 


2 






-/D 






-/D 


-/B 


-/B 


^(52) 
Xl3 


-1 




C 


C 


/A 


2 






-/c 






-/c 


-/A 


-/A 


Xl3 


-1 




/C 


/c 


A 


2 






C 






C 


A 


A 


^(54) 
Xl3 


-1 




/D 


/D 


B 


2 






D 






D 


B 


B 


Xl3 


-1 




D 


D 


/B 


2 






/D 






/D 


/B 


/B 


^(56) 
Xl3 


-1 




C 


C 


/A 


2 






/C 






/C 


/A 


/A 


y(57) 
Xl3 






/C 


-/c 


A 


-2 






-C 






C 


-A 


A 


^(58) 
Xl3 






/D 


-/D 


B 


-2 






-D 






D 


-B 


B 


,X59) 
Xl3 






D 


-D 


/B 


-2 






-/D 






/D 


-/B 


/B 


Xl3 






C 


-C 


/A 


-2 






-/c 






/C 


-/A 


/A 



where A = -E(5)3,B = -E(5),C = 2*E(5)3,D = 2*E(5). 
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The generators of 6"*^* are: 
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\ 1-1 10- 
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/iooooooo\/ 
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-1 


[o 1 

es of G' 



-10 1 
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\ 


10 
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-1 







10 10 


-110-1 
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0-10 


' 


2 
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10 
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0-10 




10 
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yOOOOOOOl/ ^ 
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y 1 
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y 
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-1 
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-1 
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-1 
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-1 
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' 


-110-3 


4 1 -1 
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-1 
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-1 


-110-2 
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-10 1-1-1 


1 1 





1-2-11 
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2 1 -1 


\ -1 1-10 
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1-1-11 


/ V 


0-1 
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/ 1-1-10 


Woo 
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0-1 
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0-1 


-2 3 




11-1 1-1-2 


-1 -1 




0-1120 
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0-2 


-2 3 




2 2-1-12-2 -2 -1 


-2 -2 




1-2221 
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-11-3 


-3 5 
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-2 -1 




0-1211 ' 
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-10 1-3 


-2 4 


' 


2 1-1 1-2-1 


-2 -1 




0-1210 


2 2 


-10 0-2 


-1 3 




110 0-1-10 


-1 -1 





110 


1 1 


0-2 


2 




\100 000-10 


J \-l 
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Vo 1 


0-1 
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/ -1 -1 1 1 -1 ^ 


/ 1 1 





-1 -1 1 \ 


/ -1 


-10 1 


1 -1 \ 




-1-10 12-3 


2 1 





-10-2 2 


-2 


-10 10 


2 -2 




-1-2 2 2-3 


2 2 





-1 -1 -2 2 


-2 


-20011 
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-2-301-133-5 


4 3 


-1 
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-4 


-30111 
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-1 
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A15 
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xf/^ 
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^(99) 
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-1 


-1 
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1 ] 
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^(100) 
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-1 


-1 
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^(132) 
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-2 


( 







































where A == E(3)2 = (-1-ER(- 
9*ER(-3))/2 = -9-9b3, D = 
-3*E(3) = (3-3*ER(-3))/2 = 



■3))/2 = -l-b3, B == 5*E(3)2 == (-5-5*ER(-3))/2 = 
10*E(3)2 = -5-5*ER(-3) = -5-5i3, E = 16*E(3)2 
-3b3, G = -2*E(3) = l-ER(-3) = 1-13. 



-5-5b3, C := 9*E(3)2 = (-9- 
-8-8*ER(-3) = -8-813, F = 
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The generators of G^^^ are: 
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-1 


11-1-11 


1 
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/o 


0-12-20 
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L \ 
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2 1-1-21 


2 -1 




10-12-31 


-1 ^ 


) 










-2 


2 2-2-22 


2 -1 




10-13-40 


^ 


) 










-2 


3 2-2-43 


3 -1 




10-14-61 


-1 i 


i 










-2 


2 2-1-43 


2 -1 




10-13-51 


^ 


) 










-2 


2 2-1-32 


1 




10-12-30 


^ 


) 










-1 


12-1-21 


1 




11-11-20 


] 


L 










V 


11-1-11 


- 




i, 1 -1 1 -1 


Q ) 










The 


representatives of conjugacy classes of G^^^ are: 














/ 1 





o\ 


/ 


-2-111-110 


-1 \ 


/ 


-' 


1 -2 


2-1 1 


-1 \ 









10 







-2-212-211 


-2 




- 


2 -3 


12-1 1 












10 







-3-213-320 


-2 




- 


2 -4 


4-2 1 












10 







-4-324-531 


-3 




- 


4 -5 


15-3 2 












10 





' 


-3-213-431 


-3 


7 


- 


3 -4 


4-2 2 





7 







10 







-3-112-321 


-2 




- 


2 -3 


3-2 2 












1 







-2-111-220 


-1 




- 


2 -2 


2-1 1 









lo 





w 


\ 


-1 10-110 


-ij 


\ 


- 


1 -1 


1 -11 


/ 




/ -1 


-202-10 


1 -1 ^ 




^-1-211-11 








\ 


/ -1 


-211-11 


\ 




-1 


-312-21 


1 -1 




-3-221-11 










-2 


-221-22 


-1 




-1 


-404-31 


1 -1 




-3-322-22 


-1 






-2 


-322-33 


-1 




-2 


-515-52 


2 -2 




-5-433-32 









-3 


-433-54 


-1 




-1 


-404-42 


2 -2 




-4-322-22 







■> 


-2 


-322-44 


-1 


1 


-1 


-303-31 


2 -1 




-3-221-22 









-2 


-221-33 







-1 


-202-21 


1 -1 




-2-211-11 









-1 


-211-22 







V 


-10 1-10 


1 -ly 
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1 


I 


-110-11 


yi 




/ -1 





0^ 




/ -1 
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/ -1 1 -1 


1 -1 1 \ 


-1 


-10 1- 


-1 1 




0-100 













-2 1-1 


10-11 


-1 


0-101- 


-1 1 




0-10 













-2 11-2 


11-22 


-2 


0-12- 


-2 2 




0-1 













-3 12-3 


2 0-23 


-2 


1- 


-2 2 


' 





-1 








' 


-3 12-2 


10-23 


-1 


1- 


-2 1 







- 


-1 







-2 12-2 


10-22 


-1 


1- 


-1 -1 1 










-1 







-10 1-1 


10-22 


\ -1 


1- 


-10 0^ 




i^ 








-w 




i^ -1 1 -1 


1 -1 1 y 


/ -1 


1-1 1 


-1 1 ^ 




^-1100-1 


2 - 


-1 


\ 


/ -1 


10 0-102 


-1 ^ 




-1 


1-1 1 


-1 




-110 0-1-1 


3 










10 0-203 


-1 




-1 


11-2 2 


-2 1 




-2100-1-1 
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-1 




-1 


10 0-204 


-2 




-1 


12-3 2 


-2 1 




-3200-2-1 
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-1 


2 0-415 


-2 




-1 


12-2-12 


-2 1 




-3101-2-1 


4 





1 


-1 


10 1-414 


-2 


' 


-1 


12-2 1 


-2 1 




-2101-2-1 


3 







-1 


10 1-303 


-1 







1-1 1 


-2 1 




-2110-1-1 


2 







-1 


110-202 


-1 
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1-1 1 


-1 


Oy 




V - 


-110 -1 


1 





I 


I 


1 


0-101 
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-1 


2 
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-1 


2 


-3 
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-221-1-1020 




-2 
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2 


-3 0-12 
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2 


-4 
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-322-2-1120 




-3 


2 





3 
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-1 2 





3 


-6 


2-2 2 


-432-2-2131 




-3 


2 





2 


-3 0-13 ' 


-1 2 





2 


-5 
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1 


-2 
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1 


-2 0-12 


-1 2 





1 


-3 
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-322-1-2111 




-1 
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-2 


1 -1 1 


-212-1-1011 
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-1 1 y 


V 1 








-1 


1 -1 y 


\ -1 1 1 -1 1 y 




/ -1 


1 


1 - 


-1 


-111 \ 


/ -1 1 


2 - 


-1 


- 


-1 \ / -1 1 2 -1 -1 ^ 




-1 


2 


1 - 


-1 


-2 12-1 


-1 1 


2 - 


-1 


1 - 


-3 1 


12-10-21-1 




-2 


2 


2 - 


-2 


-2 2 2-1 


-2 1 


3 


-1 


1 - 


-3 


-113-10-20-1 




-2 


3 


2 - 


-2 


-4 3 3-1 


-2 2 


4 - 


-2 


2 - 


-5 1 


2 4-20-30-1 




-2 


2 


2 - 


-1 


-4 3 2-1 ' 


-2 2 


3 


-2 


2 - 


-401' 


2 3-20-20-1 


' 


-2 


2 


2 - 


-1 


-3210 


-1 2 


2 - 


-2 


2 - 


-3 


2 2-21-20-1 




-1 


1 


2 - 


-1 


-2110 


-1 1 


2 - 


-2 
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-2 


12-21-10-1 




V 


1 


1 - 


-1 


-110 y 
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-1 


1 - 
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/ 


-1 
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1^ 


/ -2 1 1 -1 \ 


-1 


-1 


1 


-1 


10-12 


-1 


1 


-1 
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0-1-320100 





-1 





-1 
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-1 





1 -1 2 


0-42011-1 


-1 


-1 


1 


-2 


2-1-14 
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1 


-2 





1 -1 2 


-1-1-5 3 2 1-1 


-1 


-1 


1 


-1 


1-1-14 


' 1 -1 


1 


-1 


-] 


1 -1 2 


-1-1-4 3 11-1 





-1 


1 


-1 


1-1-13 


1 -1 


1 


-1 





0-12 


-1 -1-33-111 -1 





-1 








1-1-12 


1 -1 











-1 1 


-1 -22-110 


V 


-1 








1-10 1/ 
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y 


\ -1 -11 y 


/o 





-2 


1 


1 -1 \ 


/ 


-1 








2 -1 \ 


/O 0-10 2-1 0\ 


1 


-1 


-3 


2 


-12 0-1 


-1 


-2 


1 





2-10 


0-21-13-1-1 
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-4 


2 


-12 1-2 


-1 1 


-2 








3-10 


1-20-14-1-1 


1 


-1 


-5 


3 


-2 4 1-3 


-2 


-3 


1 





4-10 


0-31-26-1-2 


1 


-1 


-4 


3 


-2 3 1-3 ' 


-2 


-2 


1 





3-10' 


0-21-25-1-2 ' 





-1 


-3 


3 


-2 2 1-2 


-2 


-1 


1 


-1 


3-10 


-10-11-24 -1 -1 








-2 


2 


-2 2 0-1 


-1 


-1 


1 


-1 


2 -1 1 
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where A = -E(5)3,B = -E(5),C = -E(3) = (l-ER(-3))/2 = -b3, D = -E(15)l^E = -E(15)^F = -E(15)2,G 
-E(15)". 

The generators of G^^'' are: 
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The representatives of conjugacy classes of G^^^ are: 
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where A = E(5)4,B = E(5)3,C = 4*E(5)'',D == 4*E(5)3,E : 
= -2*E(5)4,J = -2*E(5)3. 
The generators of G^^** are: 



5*E(5)^F = 5*E(5)3,G = 6*E(5)'^,H = 6*E(5)3,I 
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The representatives 


of conjugacy classes of G^^** are: 
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1 ] 


L 1 


-1 


-1 - 


1 -1 


-1 


-1 




1 


1 
















X?s'^ 










-1 - 


1 -1 


1 


1 ] 


L 1 


1 




-1 


-1 


-1 
















^(89) 
Xl8 










/A ] 


L A 


A 


/A ] 


L -A 


-/A 


-1 


-1 


-A 


-/A 
















xT 










A ] 


L /A 


/A 


A ] 


L -/A 


-A 


-1 


-1 


-/A 


-A 
















X?s'^ 










-/A - 


1 -A 


-A 


-/A - 


1 A 


/A 






A 


/A 
















Xl8 










-A - 


1 -/A 


-/A 


-A - 


1 /A 


A 






/A 


A 
















^(93) 
A18 










/A ] 


L A 


-A 


-/A - 


1 -A 


-/A 


-1 




A 


/A 
















^(94) 
A18 










A ] 


L /A 


-/A 


-A - 


1 -/A 


-A 


-1 




/A 


A 
















^(95) 
Xl8 










-/A - 


1 -A 


A 


/A ] 


L A 


/A 




-1 


-A 


-/A 
















Xl8 










-A - 


1 -/A 


/A 


A ] 


L /A 


A 




-1 


-/A 


-A 
















y(97) 
Xl8 










-1 - 


1 -1 


-1 


-1 - 


1 -1 


-1 


-1 


-1 


-1 


-1 
















^(98) 
Xl8 










1 ] 


L 1 


1 


1 ] 


L 1 


1 






1 


1 
















xT 










-1 - 


1 -1 


1 


1 ] 


L -1 


-1 


-1 




1 


1 
















Awo) 

Xl8 










1 ] 


L 1 


-1 


-1 - 


1 1 


1 




-1 


-1 


-1 
















^(101) 
Xl8 
^(102) 
Xl8 












































(103) 
Xl8 










-/A - 


1 -A 


-A 


-/A - 


1 -A 


-/A 


-1 


-1 


-A 


-/A 
















y(104) 
Xl8 










-A - 


1 -/A 


-/A 


-A - 


1 -/A 


-A 


-1 


-1 


-/A 


-A 
















^(105) 
Xl8 










/A ] 


L A 


A 


/A ] 


L A 


/A 






A 


/A 
















y(106) 
Xl8 










A ] 


L /A 


/A 


A ] 


L /A 


A 






/A 


A 
















^(107) 
Xl8 










-/A - 


1 -A 


A 


/A ] 


L -A 


-/A 


-1 




A 


/A 
















y(108) 
Xl8 










-A - 


1 -/A 


/A 


A ] 


L -/A 


-A 


-1 




/A 


A 
















y(109) 
Xl8 










/A ] 


L A 


-A 


-/A - 


1 A 


/A 




-1 


-A 


-/A 
















^(110) 

Xl8 

^(111) 

Xl8 

^(112) 

Xl8 

,X113) 

Xl8 

A114) 

Xl8 










I 


i ] 


L / 


A 


-/ 


A 




X - 


1 /A 


A 






-/A 


-A 
















(115) 
Xl8 


1 -1 


-1 


















2 


2 


2 


2 


2 


2 11 1 111 




xT' - 


1 -1 


-1 


















-2 


_2 


-2 


-2 


-2 


-2 11 1 111 




xir ^ 


L 1 


1 


















2 


2 


2 


-2 


-2 


-2 11 1-1-1 -1 




Alls) , 

Xl8 J 


L 1 


1 


















-2 


-2 


-2 


2 


2 


2 11 1-1-1-1 




^(119) 
Xl8 


1 -A 


-/A 


















/o 





2 


2 


/o 


1 A /A /A 1 A 




^(120) 
Xl8 


1 -/ 


A 


-^ 


X 





















/o 


2 


2 





/O ] 


L / 


A I 


V J 


K : 


L / 


A 
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(121) 
A18 

(122) 
Xl8 

(123) 
Xi8 

(124) 
Xl8 

(125) 
Xl8 

xll"^ 

(127) 
Xi8 

(128) 
Xi8 

Xi^8"^ 

(131) 

A18 

X^^8"^ 

(134) 
Xi8 

(135) 
Xl8 

x'^r' 

xir 

(138) 
Xi8 

(139) 
Xl8 

xir 

(141) 
Xi8 

xir 
xr^ 

(144) 
Xi8 

xlf^ 
xir 

xir 
xir 

(149) 
Xl8 

(150) 
Xi8 



120 



130 



-A 

-/A 
A 
/A 
A 



1 /A 



-/A 

-A 

/A 

A 

/A 

A 



1 
1 

-1 
-1 
A 

/A 

A 

/A 

-A 

-/A 

-A 

-/A 



1 
1 

-1 
-1 

/A 
A 
/A 
A 

-/A 
-A 
-/A 
-A 



-/O 
-O 



-O 

-/o 



/o o 



o 

-/o 

-O 



/o 

-O 

-/o 



-2 
-2 
2 
2 
-2 
-2 



-2 
-2 
-2 
-2 
2 
2 



-/O 
-O 

-/o 

-O 

/o 
o 





140 




















150 


^(1) 

A18 


1 


1 


1 




1 




1 


1 


1 




1 


^(2) 
Xl8 


-1 


-1 


1 




1 




1 


1 


-1 


-1 


-1 


^(3) 
Xl8 


1 


1 


-1 


-1 


-1 




1 


1 


-1 


-1 


-1 


^(4) 
Xl8 


-1 


-1 


-1 


-1 


-1 




1 


1 


1 




1 


^(5) 
Xl8 


-A 


-/A 


/A 




A 




A 


/A 


-/A 


-1 


-A 


^(6) 
A18 


-/A 


-A 


A 




/A 




/A 


A 


-A 


-1 


-/A 


^(7) 
Xl8 


A 


/A 


-/A 


-1 


-A 




A 


/A 


-/A 


-1 


-A 


Xl8 


/A 


A 


-A 


-1 


-/A 




/A 


A 


-A 


-1 


-/A 


^(9) 
A18 


-A 


-/A 


-/A 


-1 


-A 




A 


/A 


/A 




A 


AW) 

Xl8 


-/A 


-A 


-A 


-1 


-/A 




/A 


A 


A 




/A 


Xl8 


A 


/A 


/A 




A 




A 


/A 


/A 




A 


(12) 
Xi8 
,/13) 
Xl8 
^(14) 
Xi8 


/A 


A 


A 




/A 




/A 
1 
1 


A 

1 
1 


A 

1 
1 




/A 
1 
1 


^(15) 
Xl8 














1 


1 


-1 


-1 


-1 



-O 1 

-/O 1 
-O 1 



o 

/o 



1 



A 

/A 
A 



A 



1 /A 
-1 -1 



-1 
-A 

-/A 
-A 

-/A 



/A /A 1 



A 



1 



/A -/A -1 



-/O 1 /A A 



-A 



A 

-1 
-1 



-A 
-1 
1 



-A -A 



-1 



/A -/A -1 
-1 
-1 
1 

-/A -/A -1 



-1 



-/A /A 1 



A 

/A 
-A 
-/A 
-A 

-/A 

-1 

1 

-A 

-/A 
A 



-A A 1 /A 
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140 






























150 


^(16) 

Xis 














1 


1 


-1 


-1 


-1 


Xis 






















A 


/A 


/A 




A 


^(18) 

Xis 






















/A 


A 


A 




/A 


^(19) 

Xis 






















A 


/A 


/A 




A 


Xis 






















/A 


A 


A 




/A 


(21) 

Xis 






















A 


/A 


-/A 


-1 


-A 


^(22) 

Xis 






















/A 


A 


-A 


-1 


-/A 


,,(23) 
XlS 






















A 


/A 


-/A 


-1 


-A 


y(24) 

XlS 

^(25) 

XlS 

A26) 

XlS 

^(27) 

XlS 

^(28) 

XlS 

,,(29) 

XlS 

y(30) 

XlS 






















/ 


A 


A 




\ 




-/A 


,,(31) 

XlS 












-1 


-1 


-1 


-1 


-1 


-1 


^(32) 

XlS 












-2 


-2 


-2 


_2 


_2 


-2 


^(33) 

XlS 


-1 


-1 


-1 




-1 


-1 


-1 


-1 


-1 


-1 


-1 


^(34) 

XlS 


-1 


-1 


-1 




-1 


_2 


_2 


-2 


-2 


-2 


-2 


y(35) 

XlS 






-1 




-1 


-1 


-1 


-1 


1 


1 


1 


^(36) 

XlS 






-1 




-1 


-2 


-2 


-2 


2 


2 


2 


y(37) 

XlS 


-1 


-1 








-1 


-1 


-1 


1 


1 


1 


^(38) 

XlS 


-1 


-1 








-2 


-2 


-2 


2 


2 


2 


^(39) 

XlS 


A 


/A 


/A ] 




A 


-1 


-A 


-/A 


-/A 


-1 


-A 


,,(40) 

XlS 


/A 


A 


A ; 




/A 


-1 


-/A 


-A 


-A 


-1 


-/A 


y(41) 
XlS 


A 


/A 


/A ] 




A 


-2 


-/o 


-0 


-0 


_2 


-/o 


„(42) 
XlS 


/A 


A 


A ; 




/A 


_2 


-0 


-/o 


-/o 


-2 


-0 


^(43) 

XlS 


-A 


-/A 


-/A - 




-A 


-1 


-A 


-/A 


-/A 


-1 


-A 


^(44) 

XlS 


-/A 


-A 


-A - 




-/A 


-1 


-/A 


-A 


-A 


-1 


-/A 


,,(45) 

XlS 


-A 


-/A 


-/A - 




-A 


_2 


-/o 


-0 


-0 


-2 


-/o 


y(46) 

XlS 


-/A 


-A 


-A - 




-/A 


-2 


-0 


-/o 


-/o 


_2 


-0 


^(47) 

XlS 


A 


/A 


-/A - 




-A 


-1 


-A 


-/A 


/A 


1 


A 


^(48) 

XlS 


/A 


A 


-A - 




-/A 


-1 


-/A 


-A 


A 


1 


/A 


^(49) 

XlS 


A 


/A 


-/A - 




-A 


-2 


-/o 


-0 





2 


/o 


^(50) 

XlS 


/A 


A 


-A - 




-/A 


-2 


-0 


-/o 


/o 


2 





,^(51) 

XlS 


-A 


-/A 


/A ] 




A 


-1 


-A 


-/A 


/A 


1 


A 


y(52) 

XlS 


-/A 


-A 


A ] 




/A 


-1 


-/A 


-A 


A 


1 


/A 


„(53) 
XlS 


-A 


-/A 


/A ] 




A 


_2 


-/o 


-0 





2 


/o 


„(54) 

XlS 

XlS 

,,(56) 

XlS 

^(57) 

XlS 

^(58) 

XlS 

,,(59) 

XlS 

^(60) 

XlS 


-/ 


A 




A. 


/ 


i ] 


L 


/ 


A 


_2 
1 
1 
1 
1 

-2 
-2 




3 

L 
L 
L 
L 

2 
2 


-/o 

1 
1 
1 
1 

-2 
-2 


/ 




L 
L 
1 
1 
2 
> 


2 
1 
1 

-1 
-1 
-2 
2 




1 
1 

-1 
-1 

-2 
2 
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— wv 

Xl8 

(62) 
A18 
^(63) 
Xl8 

(64) 
Xl8 

(65) 
A18 
^(66) 
A 18 
^(67) 
A18 

(68) 
A18 
^(69) 
A18 
^(70) 
A18 

(71) 
Al8 

(74) 
A18 

(75) 
A 18 
^(76) 
A18 
^(77) 
A18 

(78) 
A18 

(79) 
A18 
^(80) 
A18 

(81) 
A 18 
^(82) 
A18 
^(83) 
A 18 

(86) 
Al8 
^(87) 
Xl8 

(88) 
A18 

(89) 
A18 
^(90) 
Xl8 
^(91) 
Xl8 

(92) 
A 18 

(93) 
Xl8 
^(94) 
A 18 

(95) 
Xi8 
^(96) 
A18 
^(97) 
Xl8 

(98) 
Xl8 

(99) 
Xl8 

(100) 

Xis 

(101) 

Xis 

x[T 

xir 

xir 

(105) 

Xis 

(106) 
Xl8 

xT 
xiT 

(109) 



140 150 

~ . . . . i A /A /A 1 'a~ 

1 /A A A 1 /A 

1 A /A /A 1 A 

1 /A A A 1 /A 

1 A /A -/A -1 -A 

1 /A A -A -1 -/A 

1 A /A -/A -1 -A 

1 /A A -A -1 -/A 

-2-/0 -O -O -2 -/O 

-2-0 -/O -/O -2 -O 

-2-/0-0 O 2/0 

-2-0-/0/0 2 O 

2 2 2 2 2 2 

2 2 2 2 2 2 

2 2 2 -2-2-2 

2 2 2 -2-2-2 

2/0 O O 2/0 

2 O /O /O 2 O 

2/0 O O 2/0 

2 O /O /O 2 O 

2/0 O -0-2-/0 

2 O /O -/O -2 -O 

2/0 O -0-2-/0 

2 O /O -/O -2 -O 

-1-1 -1 -1 -1 -1 

-1-1 -1 -1 -1 -1 

-1-1 -1 1 1 1 

-1-1 -1 1 1 1 

-1 -A -/A -/A -1 -A 

-1 -/A -A -A -1 -/A 

-1 -A -/A -/A -1 -A 

-1 -/A -A -A -1 -/A 

-1 -A -/A /A 1 A 

_1 _/A -A A 1 /A 

-1 -A -/A /A 1 A 

-1 -/A -A A 1 /A 

-1-1 -1 -1 -1 -1 

-1-1 -1 -1 -1 -1 

-1-1 -1 1 1 1 

-1-1 -1 1 1 1 

-1 -A -/A -/A -1 -A 

-1 -/A -A -A -1 -/A 

-1 -A -/A -/A -1 -A 

-1 -/A -A -A -1 -/A 

-1 -A -/A /A 1 A 

-1 -/A -A A 1 /A 
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140 



150 



2 
2 

/O 
O 

/o 
o 



2 
2 
O 

/o 
o 
/o 



2 
-2 
O 

/o 

-O 

-/o 



2 
-2 

2 
2 
-2 
-2 



2 
-2 

/O 

o 

-/o 

-O 



— (Tny 

(112) 

Xis 

(113) 

Xis 

(114) 
Xl8 

(115) 
Xl8 

(116) 
Xi8 

(117) 
Xi8 

(118) 
Xl8 

(119) 
Xi8 

(120) 
Xi8 

(121) 
Xl8 

(122) 
Xi8 

(123) 
Xi8 

(124) 
Xi8 

(125) 
Xl8 

(126) 
Xi8 

(127) 
Xi8 

(128) 
Xi8 

(129) 
Xl8 

xir 

(131) 
Xl8 

xiT' 

(134) 
Xi8 

(135) 
Xi8 

xiT' 

xir 
xir 

(139) 

A18 

xir 
xir 

(142) 
Xi8 

(143) 
Xl8 

(144) 
Xi8 

xT' 
xT' 

xir 
xir 
xir 

(150) 
Xi8 

where A == E(3)2 = (-l-ER(-3))/2 = -l-b3, B = 6*E(3)2 = -3-3*ER(-3) = -3-3i3, C = 10*E(3)2 = -5-5*ER(- 
3) =. -5-5i3, D = 15*E(3)2 = (-15-15*ER(-3))/2 ^ -15-15b3, E = 20*E(3)2 = -10-10*ER(-3) = -10-10i3, F 
= 24*E(3)2 = -12-12*ER(-3) = -12-1213, G = 30*E(3)2 = -15-15*ER(-3) = -15-1513, H = 60*E(3)2 = -30- 
30*ER(-3) = -30-3013, 1 = 64*E(3)2 = -32-32*ER(-3) = -32-3213, J = 80*E(3)2 = -40-40*ER(-3) = -40-4013, 
K = 81*E(3)2 = (-81-81*ER(-3))/2 = -81-81b3, L = 90*E(3)2 = -45-45*ER(-3) = -45-4513, M = 4*E(3) = 



1 
-1 

1 

-1 
A 

/A 
-A 

-/A 
A 

/A 
-A 

-/A 



1 

-1 
1 
-1 

/A 
A 

-/A 
-A 
/A 
A 

-/A 
-A 



1 

-1 
-1 
1 

/A 
A 

-/A 
-A 
-/A 
-A 
/A 
A 



1 

-1 
-1 
1 
A 

/A 
-A 

-/A 
-A 

-/A 
A 

/A 
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-2+2*ER(-3) = 4b3, N = 3*E(3) = (-3+3*ER(-3))/2 ^ 3b3, O =- 
= (5+5*ER(-3))/2 = 5+5b3, Q = -16*E(3)2 = 8+8*ER(-3) = 
-9-9b3, S = -7*E(3)2 = (7+7*ER(-3))/2 = 7+7b3, T = -8*E(3)' 
-6-6*ER(-3) = -6-6i3. 

The generators of G"^^ are: 



2*E(3) ^ -l+ER(-3) = 2b3, P = -5*E(3)2 

8+8i3, R = 9*E(3)2 ^ (-9-9*ER(-3))/2 = 

= 4+4*ER(-3) = 4+4i3, U == 12*E(3)2 == 



/ 

-1 
-1 
-1 
-1 
-1 
-1 
-1 



1 
2 
2 
3 
2 
1 
-1 1 



-1 1 



1 



-2 
-2 
-3 
-2 
-1 










-1 



-2\ 

-2 

-3 



-1 -4 



1 




-1 






-3 
-3 

-2 



/ 1 
1 1,-1 1 -3 



-1/ 



Vi 



2 

-1 
3 
4 
3 
2 
1 
1 



The representatives of conjugacy classes of G^^'' are: 



/iooooooo\ 

10 

10 

10 

10 

10 

10 

\oooooooiy 

/ -1 -1 1 -1 



/-I 



-2-1101-1 





-1 



-2-10 1 



-3 -1 1 



1 



-3 

-2 
-1 
-1 
-1 













V 
-1 



-1 -1 

-1 -1 2 

-1 -1 1 



2 

1 1 

1 1 

1 

1 



-2 -1 

-3 -1 

-2 -1 

-2 -1 



-1 
-1 
V 






-1 







1 1 

1 1 

2 2 
2 3 

3 

1 2 
1 1 
1 







-1 







-1 
-1 








-1 









-2 
-3 

-4 
-6 
-5 
-4 



-2 -1 



1 \ 

2 



3 

4 
3 
2 
1 1 










-1 





0/ 







-1 





1 o\ 

2 

1 






-211-11 



-1 1 



3 


-2 


2 


1 


3 


-3 


2 


2 


5 


-4 


3 


3 


4 


-3 


2 


2 


3 


-2 


2 


1 


2 


-2 


1 


1 



-2 
-3 

-2 
-2 



V-1 -1 1 



-1 1 








-1 











1 
1 
1 
1 
1 



-1 1 \ 

1 
-1 1 

-2 2 

-1 2 

-1 2 

-1 2 

-1 1 / 

/-I -1 
-3 -1 1 
-3 -1 



1/ 







/ -1 -1 1 -1 
-1-2 11 -2 
-1-2 11 -3 



-2 -3 2 



-1 -3 1 



-1 
-1 

V 

\ 













/-I 



-1 
-1 



-2 
-2 
-1 1 



1 1 
1 1 



-5 
-4 
-3 
-2 
-1 



-110/ 



/ -1 1 
-2110 
-3011 
-4111 
-4111 
-3111 
-2110 
^-1100 
10 0-10 



1 

-1 

-1 



-5 
-4 
-3 

-2 

-i\ 

1 -2 

-2 

1 -3 
1 -2 
1 -1 


) 

1 2 
1 2 



-1 1 

-1 1 

-1 1 

-1 1 

1 

/-I 







V 
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where A == E(5)3, B = E(5), C = -E(4) = -ER(-l) = -i, D = -E(20)i^ E = -E(20)9. 
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where A = E(5)3,B = E(5),C = 2*E(5)3,D = 2*E(5). 
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where A = -E(5)3,B = -E(5),C 
The generators of G*^* are: 



-2*E(5)3,D == -2*E(5). 
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where A = -E(5)3,B = -E(5),C 
The generators of G^'^'^ are: 



2*E(5)3,D = 2*E(5). 
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where A = E(5)'',B ^ E(5)3,C = -E(4) = -ER(-l) = -i, D = E(20)9,E = E(20)i 
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The generators of G^^^ are: 
/ 1 1 -1 10- 
110-1 10 
111-2 20- 
2 10-2 30- 
2 0-1 20- 
10 -12 0- 
10 -111- 
V 1 -110 
/ -10 1-110 
-1 1-110 
-1-111-110 
-1-10 2-110 
-1-10 1 10 
10 
1 
\0 000000 
/ 1 1 -1 1 
2 0-10 01 
2 1-20 02 
3 0-20 03 
2 0-1 -13 
10 0-102 
1 
\0000 00 
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;acy classes of G*^** are: 
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L) = -20i, H = 2*E(4) = 2*ER(-1) = 2i, I = -3*E(4) = -3*ER(-1) == -3i, J = 


= 9*E(4) 
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